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You can do it. 


Hammer it. 


Sure,youcan! 


“| did it over a weekend,” writes Bob Chambers, Seattle, 
Wash. “If | could do it, anyone can,” says Al White, 
Rochester, N.H. And, from David Harris, Bowie, Md., “My 
doubts dissolved once | started. Just followed the Stanley 
plans set.” 

In letter after letter, everyone agrees — Stanley, the 
do-it-yourself company, has great plans for you. 
And the quality tools that help you do things 
right. As for this big “You Can Do It Project” ai 
book, a $2.00 value, it's 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 380 


Madison Ave., New York, N.Y. 100: 
of mail, we are unable to acknowledge 


17. Bec 


of the large volume 
unpublished letters. 


Man-powered flight 


“Jet age” usually connotes highest, 
fastest, farthest, biggest, noisiest, etc. 
It is generally forgotten that mankind's 
goal of self-propelled flight was really 
never achieved. 

My many years’ interest in this da 
Vinci sort of dream led me even to the 
Royal Aeronautical Society's doors— 
for the latest progress reports. Back 
here in the U.S., however, the aviation 
magazines did not seem to follow man- 
powered flight the way a certain non- 
specialized one did regularly: Popular 
Science. 

On September 30, | bought your Oc- 
tober issue, with the excellent presenta- 
tion (small bibliography, too) of the 
American hopeful for the British Kremer 
prize. Before | could thank you for your 
ongoing coverage, the next morning’s 
front page announced the California en- 
try’s victory. 

Could there be more startling proof of 
your nose for historical flight news in 
the making? Congratulations and please 
keep it up. 

Capt. C. M. Rubio, American Airlines, 

Chicago, III. 


Longwall equipment maker 


Longwall mining [Oct.] is an extremely 
difficult subject to describe to readers 
who are not only unfamiliar with the sys- 
tem, but probably quite unfamiliar with 
coal mining as a whole. | thought you 
managed to do an excellent job of ex- 
plaining in general how the system 
works. 

The only thing that concerned me was 
the fact that you did not mention Nation- 
al Mine Service Co. NMS sold to Con- 
solidation Coal Co. the complete 
longwall face that you described. We 
have installed five additional shield-type 
longwall faces for Consol since then, and 
we have two more to be installed in its 
mines in the next few months. 

| was also very pleased to see that you 
used our photograph of the shield-type 
supports and the Eickhoff shearing ma- 
chine on page 118. That photograph was 
taken under extremely difficult condi- 


Are You Moving Soon? 


If you are planning to move, 
please notify us 8 weeks in 
advance and we'll make 
sure your subscription 
moves with you. Please use 
this form and attach your 


tions necessitated by the permissibility 
requirements of using photographic 
equipment right at the coal face. As | 
recall, the exposure was approximately 
17-20 minutes, We “painted” the light 
into the photograph using only miners’ 
cap lamps as auxiliary lighting. 
Gordon G. MacVean, 
Vice President, Corporate Affairs, 
National Mine Service Co., 
Pittsburgh, Pa. 


No asbestos protection 


The 3M company's spray paint res- 
pirator No. 6984 [“What’s New,” Oct., 
page 114] is not recommended for pro- 
tection against asbestos particles. A dif- 
ferent 3M product, the No. 6983 dust 
respirator, has asbestos approval. 
Einar D. Horne, Technical Director, 
Occupational Health and Safety 
Products Div. 
3M Company, St. Paul, Minn. 


New tents aren't that radical 


Wait! Are you trying to tell us that the 
laws of thermal dynamics change with 
the seasons? On page 128 of the October 
issue, the explanation of the airflow di- 
agrams concludes: “opposite occurs in 
winter (left).”” 

William Condit, Tucson, Ariz. 


Bill Moss replies: Thanks for correcting 
an error | should have caught. The left- 
hand diagram—a preliminary study done 
for me by an aerodynamics specialist— 
and the explanation of it in the caption, 
are simply incorrect. The right-hand dia- 
gram and the rest of the caption, how- 
ever, correctly depict the hemisphcric 
shape that I use in all the structures de- 
scribed in the article because of the draft 
system it creates.” 


The cup isa Lily 


On page 157 of your September issue, 
you demonstrate pictorially the features 
of Blox-Blaze paint in an entry labeled 
“Blazing Dixies.” This should have been 
labeled “Blazing Lilys,"’ since the cups 
pictured were plainly Lily cups, as can 
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The Personal Size Helicopte 


is more than a dream, more than a promise. 


ITS THE 
SCORPION 133... 


from RotorWay, for over 10 years the 
world leader in ultra-lightweight heli- 
copters. The affordable, practical, presti- 
gious flying machine dreamed of for 
centuries and promised for generations. 
Less expensive than a luxury car, more 
fuel conscious than a mid-sized car and 


far more exciting than a sports car, the 
Scorpion will change your thinking about 
transportation. For the sportsman, it 
provides accessibility to the inaccessible. 
For the businessman, point to point 
expediency. For you, fullfillment of your 
ambition for personal helicopter mobility. 


SEE HOW PRACTICAL i.. OWNERSHIP CAN BE TODAY. 


Send tor the colortul illustrated evaluation 
package. Over 50 pages of exciting photos, 
diagrams, charts and information especially 
prepared to assist you in evaluating the 
Scorpion. Contains: specifications * design 
and construction features + operational and 


cost comparisons + The RotorWay Story, an ` 


extensive commentary on RotorWay and the 
history and development of helicopters 

* glossary of terms * synopsis of helicopter 
theory e principles of flight e three view 
drawings © price list » large 17 x 22 full- 
color poster + Explains RotorWay's helicopter 
owners course. ($20.00 discount certificate 
is enclosed for those wishing to purchase 
this course separately for previewing.) 


Enclosed is $10.00 
Please send my full-color Evaluation 
Package and $20.00 discount certificate. 
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Address 


City ~ State 


PJ Retor Qr Way 


14805 S. I-10 TEMPE. AZ 85284 


This Nosey 
Helper Gets 
You Into 


(and out of) 


Tight Spots 


When you have to nose into tight 
places for small objects, here's the 
helper that will do the job. Precisely 
matched fine teeth and jaws. Jaw-opener 
coiled spring, a big help on repetitive 
work. Hand honed, perfectly 

mated, specially hardened cutting 

edges. Fine polished, drop forged 

steel. Blue dipped plastic cushion grips. 
The expert craftsmanship you expect 
—and get—from CHANNELLOCK. 


CHANNELLOCK, INC., + Mi 


[CHAN NEL LOCK | 


No. 326 GS Long Nose Plier 


Pa, 16335 


Send For Our Free Catalog 


Burglar . Smoke 
Fire Alarm Catalog 


è Billions of dollars lost annually due 
to lack of protective warning alarms, 


FREE CATALOG Shows you how to 
protect your home, business 
and person. Wholesale 
prices. Do-it-yourself. Free 
engineering service 
Burdex Security Co. 


PS-018 Lincoln, Ne. 68501 


Box 82802 
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NEW $19.95 BADGE-A-MINIT™.CAN 
MAKE YOU $25 TO $100 PER HOUR 


Now, at half of the previous cost, you can make 
Colorful, plastic-protected, metal pin-back 
badges instantly! Make them when 

and where you need them to make 


to $2.50 each. Parts cost 

you just pennies! For more 

information and your 

FREE SAMPLE BUTTON 

write to BADGE-A-MINIT, Lid., 

PS-18, Box 618, La Salle, Il 

61301. Or send $19.95 (plus $1.75 shipping and 5% sales 


tax for Ill residents) for the system, including | 
color coded dies, one dozen badge parts and illustrated 
details and instructions. MONEY BACK GUARANTEE! 


ind die press, 


PS readers talk back 
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be seen by the trademark on the cup on 
the left. 

l enjoy your magazine very much— 
when | take a break from selling Lily 
cups. 

John C. Jones, 
Lily Division, Owens-Illinois Corp. 


Cost of owner-built houses 


I was the person who, more than any 
other, was responsible for the founding 
of Shelter Institute [Sept.] ... | left the 
institute a year ago because of a dispute 
with the Hennins over the claimed cost 
of an owner-built house. The institute has 
achieved national notoriety largely due 
to the Hennins’ claim that anyone can 
build a house for $5000 to $6000. But 
the average cost of student-built houses, 
as determined by a questionnaire, was 
actually $17,000—two years ago. 
| continue to teach house-building at 
my new owner-builder school, Corner- 
stones, of which | am president. | doubt 
anyone knows how to build houses any 
cheaper than we. 
Charles G. Wing, 
Brunswick, Me. 


Electric-car user 


I read your magazine with interest each 
month, but am amazed at so little news 
on the actual use of electric cars. 
Thought you might be interested in a 
report on daily operation of an electric 
vehicle purchased right here in the good 
old U.S.A. About a year ago we had a 
1972 Datsun converted to electric power 
by the Electric Engineering Co., Box 
1371, Lansing Mich. This car is used 
every day to go back and forth to work, 
the bank, the post office. Total mileage 
is 21-40 miles per day, The typical 
longer runs are about 15 miles, the 
shorter runs are three to five miles. The 
vehicle is charged every night through 
a meter loaned by the local power com- 
pany and so far has averaged 2.6 miles 
per kWh. It has no trouble keeping up 
with local traffic; in tests it has reached 
70 mph. It has an approximate range of 
50 miles, depending on the way you 
drive. It accelerates easily to 30 mph in 
about 12 seconds. Average speed on 
Jong runs is about 40 mph, and on short- 
er runs about 30 mph. Unless you no- 
ticed the small sign on the back, you 
would never know it was an electric car. 
Amos D. Bridge's Sons, Inc. 

Hazardville, Conn. 


Correction 

Inadvertently, the manufacturers’ ad- 
dresses were omitted in “Scroll Saws— 
Can They Take the Place of Saber, Hand, 
Radial-Arm, and Table?” [PS, Oct.]. 
They are as follows: Dremel, Div. Emer- 
son Electric, Racine WI 53406; Rock- 
well/Delta, 3171 Director's Row, Mem- 
phis TN 38131; Shopmaster, 1212 
Chestnut Ave., Minneapolis MN 55403; 
Sprunger, 50 Gerber St., Ligonier IN 
46767. Ge) 


The new Astropulse 10 lets you quickly 
read your blood pressure without a stetho- 
scope and without even rolling up your sleeve. 

The system is based on three micro-elec- 
tronic circuits and a microphone transducer. 
The microphone picks up pulses in your 
artery, and the integrated circuits measure the 
pulses and relay this information to a meter 
which visually displays your two blood pres- 
sure readings. There is no expensive stetho- 
scope required, no guesswork or complicated 
steps to follow. 

EASY TO USE 

Taking your own blood pressure is quite 
simple. Just stick your hand through a self- 
tightening velcro cuff, slide the cuff up your 
arm, pull the tab and attach the tab to the 
velcro material. The tab will stick automa- 
tically without loosening. Then squeeze the 
rubber bulb to inflate the cuff, and take your 
blood pressure readings. 

When a doctor reads your blood pressure, 
he uses his skill and a stethoscope to recog- 
nize your systolic and diastolic readings. Now 
a computer can do this in the convenience of 
your home and on a regular basis. 

The Astropulse 10 also flashes an LED 
signal and an audible tone at the two blood 
pressure readings to assist the hard-of-hearing 
or those with poor eyesight. 

DOCTORS ENCOURAGE USE 

Knowing your correct blood pressure is 
very important. Statistics show that as many 
as 25 million Americans suffer from hyperten- 
sion, yet only half know about it. Hyperten- 
sion results in high blood pressure, and high 
blood pressure usually goes unnoticed until 
other symptoms of hypertension occur—often 
too late to correct. 

The Astropulse 10 is so easy to use that it 
encourages regular blood pressure monitoring 
—exactly what doctors recommend. Even if 
your health has been perfect, hypertension 
and blood pressure can occur at anytime. 


Just read your blood pressure 
on the large easy-to-read meter 
of the Astropulse 10. 


SOLIDLY BACKED 
The Astropulse is powered by a readily- 
available 9-volt battery supplied with each 
unit. The Astropulse uses solid-state electron- 
ics so service should never be required. But if 
service is ever required, JS&A’s prompt 


The Astropulse 10 was designed to take your 
own blood pressure in the privacy of your 
home. The cuff is easily tightened with the 
self-tightening bar and the velcro material. 
Just pull the flap and attach it to the cuff. 


carrying case supplied free with each unit. 
The carrying case measures 3%"x 4”x 7” and 
the entire system weighs only 20 ounces. 


The entire blood pressure kit fits nicely in the 


A new space-age measuring system 
lets you easily check your blood pressure 
quickly and accurately without a stethoscope. 


service-by-mail center is as close as your mail- 
box. JS&A is a substantial company selling 
advanced space-age products directly to 
consumers for over a decade—further assurance 
that your modest investment is well protected. 

To order your Astropulse 10, simply send 
your check for $69.95 plus $2.50 for postage 
and handling (Illinois residents add 5% sales 
tax) to the address shown below, or credit 
card buyers may call our toll-free number 
below. By return mail, you'll receive your 
Astropulse 10 complete with a 90-day limited 
warranty, carrying case and blood pressure 
record book. 


TEST IT YOURSELF 

When you receive your monitor, see how 
easy it is to slip the cuff on your arm, tighten 
and inflate. See how easy it is to read. If for 
any reason you are not absolutely pleased 
with your unit, return it within 30 days for a 
full refund, including your $2.50 postage and 
handling. There is no risk. 


Space-age technology has made it easy to 
know your own blood pressure. Order an 
Astropulse 10 at no obligation today. 


Q NATIONAL 
© SALES 
®& GROUP 


Dept. PS One JS&A Plaza 
Northbrook, Ill. 60062 (212) 564-9000 
CALL TOLL-FREE. 800 323-6400 


. (312) 498-6900 


In Illinois call... s 
@IS&A Group, Inc.,1977 


CALCU-LETTER 


By DARRELL HUFF News of pocket calculators—and how to have fun with them 


How old are the ladies? 


A courtly gentleman has come to inquire 
about renting my house while | am away 
on a long vacation. No, it isn’t for him- 
self only, he admits. Three other people 
will be living with him. To get some 
idea of what | may be in for, | ask the 
ages of the three. 

“Since they are of the feminine per- 
suasion,” says the gentleman, “I hesi- 
tate to provide that information. But 
they surely could not mind if | revealed 
that the product of their ages is 1296.” 

“That doesn't reveal much,” | say. 
“What is the sum of their ages?” 

“Peculiarly enough, it is the same 
as your house number,” the man replies. 

“| still don’t know their ages,” | ad- 
mit. “Are any of these ladies older than 


you?” 

“Bless you, no,” is the reply. “But | 
am...," and he whispers his age in my 
ear. 


"Now | know their ages,” | tell him. 
But what about you, reader? Without 
knowing my house number or his age, 
can you figure out the three ages? Look 
for the answer in the March Calcu-letter. 


Back to that pyramid 


You were asked last month the height of 
a box required to contain a certain regu- 
lar pyramid, number of sides not speci- 
fied. Each side of the pyramid is an equi- 
lateral triangle made up of smaller tri- 
angles, each one centimeter on a side. 
In all there are 39,605 of them. 

To begin with, the pyramid must have 
five sides since 5 is the only number by 
which 39,605 is evenly divisible, giving 
7921. You can quickly establish that the 
number of triangles is always the square 
of the number of rows, so there must be 
89 (the square root of 7921) rows. 

The pentagon that is the base of the 
pyramid can be cut into 10 right trian- 
gles of 54° (because the angle between 
two sides of any regular polygon is 180° 
multipled by 2 less than the number of 
sides and divided by the number of 
sides). So the hypotenuse of each of 
these little right triangles is found by 
dividing half of 89 by the cosine of 54°. 

The cosine can be found in a table, 
but it’s more fun when it is right on your 
calculator, to be summoned by the touch 
of a key. It’s miraculous that you can now 
pick up a calculator with trig capability 
for half what the simplest calculator cost 
four years ago. 

But what you're after is the height of 
that pyramid. It is one side of a right 
triangle of which you know the hypoten- 
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use to be 89 and have just found one 
side to be 75.707952. According to old 
Pythagoras, the square root of the dif- 
ference of the squares of these two num- 
bers tells us our pyramid is just over 
46.79 centimeters high. 


Was the truck speeding? 


Two boys on the way home from track 
practice choose to walk through a tun- 
nel forbidden to pedestrians because 
it is barely wide enough for the trucks 
that sometimes use it. Having gone 
what was later established to be 37 
percent of the distance through, they 
discover to their horror that a truck 
will soon be zooming through. 

One boy immediately runs onward 
to get away from the approaching ve- 
hicle. The other, seeing that the way 
they have come is the shorter distance, 
runs that way. Both run at top speed— 
naturally—which is known to be 12 
seconds for the hundred-yard dash. 

As it happens, one decision proves 
to be as good as the other. Both just 
barely make it to safety. 

Now the question: Was the truck 
exceeding the 55-mile-an-hour limit? 


Calculating captive 


The second question posed in the pre- 
vious column had you imprisoned in a 
circular high-walled yard on a sunless 
day. To earn your release you were chal- 
lenged to measure with reasonable pre- 
cision the circumference of the wall and 
the length of a ladder that would reach 
the top of the wall if its base were nine 
feet away. You were given only your 
clothing, a calculator, and a bow! of 
drinking water to work with. 

Knowing your own height with an ac- 
curacy of half an inch in five or six feet, 
you should have no trouble constructing 
a measuring device from your clothing. 
You could use this to measure the cir- 
cumference directly or to check the 
length of your stride. You could further 
check the circumference against the di- 
ameter of the circle (longest straight 
line) multiplied by pi. 

By placing your bowl of drinking wa- 
ter on the ground and sighting in it the 
reflection of the top of the wall, you 
would create a proportion with three of 
the four dimensions easily measured by 
your crude methods. Your eye height is 
in the same ratio to the distance from 
you to the bowl as is the wall height to 
the distance from wall to bowl. 

The wall's height and the specified 
nine feet give you two sides of a right 


triangle of which the hypotenuse is the 
length of the ladder. 

With your calculator you can quickly 
square the known dimensions, then find 
the square root of the sum of these 
squares. The cut-and-fit method de- 
scribed in the November Calcu-letter 
tells how it can be done in a couple of 
minutes with even a simple calculator. 


$80 and packed with features 


It's even easier, of course, if you have 
a calculator with a square-root function 
built in. The HP-21 shown below has 
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that, naturally, along with many other 
goodies, such as the equivalent of a 
many-page table of trig functions, in- 
cluding the cosines needed for the 
pyramid problem. At $80, this is the 
lowest priced of all Hewlett-Packard 
calculators. 


Try a six-foot cube 


The remaining question from last time 
was whether there is any way to ship a 
10-foot pole when the rules forbid any 
package more than six feet on its longest 
side. It turns out that there is, indeed, 
Just pack the pole in a cubic box six feet 
long, six feet wide, and six feet high. 
Applying the square-of-the-hypotenuse 
theorem first to the triangle formed by 
drawing the diagonal of the base of the 
box, and then to the one formed by this 
diagonal, a vertical side, and the diagon- 
al of the whole cube, will give you the 
extreme distance. It proves to be the 
square root of 108, which gives your 10- 
foot pole several inches to spare. 

You might enjoy using your calculator 
on another approach to the problem. 
Since a six-foot box is bigger than nec- 
essary for containing a 10-foot pole, pre- 
cisely how large must the box be? [Hs] 


PS calculator columnist Darrell Huff 
(P.O, Box AS, Carmel, Calif. 93921) 
is the author of How to Lie with Sta- 
tistics, How to Take a Chance, and 
other works. He welcomes comments, 
solutions, and suggestions. 


The reputation built by word of mouth. 


iin 
Seagram's V.O. 


Bottled in Canada. Preferred throughout the world. 


CANADIAN WHISKY, A BLEND OF CANADA'S FINEST WHISKIES. 6 YEARS OLO. 86,8 PROOF. SEAGRAM DISTILLE 


SCIENCE NEWSFRONT 


By ARTHUR FISHER 


Radioisotope scanner 


You've heard of CAT devices for seeing 
inside the human body [PS, Jan. ‘75; 
SNF, May '76]. The acronym stands for 
computerized axial tomography, a tech- 
nique that takes cross-sectional pictures 
through any part of the body with X rays. 
The patient lies inside the scanner, and 
X rays are transmitted through the body 
through a large number of angles as the 
X-ray head rotates around him. Changing 
tissue density affects the passage of the 
X rays through the body. The information 
from each “snapshot” is stored in a 
computer, and when the series of scans 
is complete, the computer assembles a 
TV image of a cross section through 
the body. 

The device you see above may look 
much like the CAT scanners you've 


seen before on these pages, but it doesn’t 
use X rays. Called an ECAT scanner, for 
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emission computerized axial tomogra- 
phy, it relies on radioisotope tracers in- 
stead. Radioactive isotopes of carbon, 
nitrogen, and oxygen are introduced 
into the body, where they emit charged 
particles called positrons. The ECAT 
scanner detects this radiation and con- 
structs a three-dimensional picture of 
a slice through the body in much the 
same way as a CAT scanner. The tech- 
nique can reveal data on the functioning 
of major organs that could not otherwise 
be obtained. The scanner shown is in- 
stalled at the Medical and Health Sci- 
ences Division of Oak Ridge Associated 
Universities in Oak Ridge, Tenn. The first 
ECAT scanner is being used at the Uni- 
versity of California at Los Angeles. 


Everything swings 


Bet you never saw a radio-controlled 
model airplane like this one. It was used 


last summer at NASA's Dryden Flight 
Research Center to test a novel con- 
cept called free-wing, free-canard 
flight, in which both the wing and the 
canard (the surface held in front of the 
wing on twin booms) are free to move. 
On this six-foot model, the wing's angle 
of attack can be varied by resetting a 
flap on the trailing edge of the canard 
(seen against a protractor-like device 
that indicates the angle). Then the ca- 
nard and wing are free to pivot auto- 
matically, maintaining the set angle 
of attack even in fluctuating wind gust 
conditions. Advantages: smoother, more 
efficient ride and improved STOL capa- 
bilities, 


Life 3.4 billion years ago 


Evidence that life existed on earth 3.4 
billion years ago has been found en- 
crusted in ancient sedimentary rock in 
South Africa. It is in the form of almost 
perfectly preserved microscopic cells, 
greatly resembling the blue-green algae 
of today. The discovery was made by 
Dr. Elso S. Barghoorn, a Harvard Uni- 
versity paleontologist, and Dr. Andrew 
H. Knoll, a student of Dr. Barghoorn 
when they found the microfossils and 
now a geologist at Oberlin College. 

The finding pushes back the earliest 
date known for life on earth by about 100 
million years. What is truly remarkable 
is that only a decade or so ago, scientists 
had unearthed scanty evidence that ani- 
mal or plant life existed before about 
500 million years ago. The new finding 
shows that life flourished in shallow, 
warm seas (the origin of the sedimentary 
rock formation) only a billion years, 
roughly, after the earth’s own birth— 
now put at some 4.6 billion years ago. 

How might such life have begun? Re- 
cent experiments at NASA’s Ames Re- 
search Center show that the basic 
building blocks of life—amino acids and 
nucleotides—could have been concen- 
trated and organized along the shores 
of the primitive oceans by “natural cata- 
lysts’’: metal clays. A research team led 
by Dr. James Lawless of Ames and Dr. 
Nissim Levi, a National Research Coun- 
cil fellow. from Israel, found that all 
metal clays attracted amino acids out of 
solution. And one nickel-bearing clay 
had a special appetite for precisely the 
20 amino acids that compose protein, 
the main ingredient of living cells. 


Better weather forecasts 


No, not better weather . . . better fore- 
casts. At least that’s the prediction of 
the specialists at RCA who develop wea- 
ther satellites. Sometime in the 1980's, 
they claim, we'll be able to get accurate 
worldwide weather forecasts for extend- 
ed periods—up to two weeks. That pro- 
jection is based on an upcoming genera- 
tion of RCA-designed-and-built weather 
satellites—the Tiros-N series—the first 
two of which will be launched by NASA 
in 1978. They will carry more sophisti- 
cated sensors, and return more informa- 
tion more accurately and at a higher rate 
than present satellites. 

Continued 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 


17mg ‘tar,’ 1.0 mgnicotine av. per cigarette, FTC Repor Aug:77 


Lesser Machine Shop—World Famous 
the precision lathe that converts to ver- 

car mill, drill press, surface grinder and polisher 

J—over 100,000 in use by R & D labs, inventors, 

hobbyists and precision machinists. A complete 

machine shop in miniature. Reg. 

$5.00 for shipping. 

1000A Unimat Sin shop 


Hargrave Miter Frame Clamp—Clamps all four 
corners at one time. Quickly adjusted. Absolutely 
accurate. Aluminum alloy corner blocks. Screws 
and adiusting nuts pacity 2 to 14” 
Add $1.00 for shippli 

'780-C15 Miter Frame Clamp . $1.25 


Hargrave Extension Screws—Each set increases 

capacity of No. 780 clamp 12”. Any number of 

extensions may be used, No. 780-E available only 
of four, Add /5¢ for shipping. 


ts, 
ToE-cIs ser of 4 Extension Screws .. 


Contour Sander Kit—For curved or 

ces. Firm cushioning bristles force 
abrasive strips Into, around and over corners, 
Ings, convex and concave surfaces. 


ibergli 
\. Kit contains HISOR wi 
wide by %" bore, 3 abrasive refills in assorted 
grits for wood or metal sanding, 4” shank adap- 
ter to fit chucks, and an arbor reducer bushing 
%” to Va” included. Add $1.50—Reg. $24.95, 
35-M2 Sand-O-Flex Sander ++ $17.98 


RECORD ‘STANLEY 


Record Woodworkers’ Vises—The finest vise 
made, “Toe-in” Jaws give even gripping power. 
Dua ‘action Screw. Quick action special buttress 
is increase ori with Tension. Bulltin adi. 
"on front 
22 ios, 8240-9" Ja 


KD-RIO 9 Vise—40 It 


No. 59 Stanley Doweling Jig—Make boring dowel 
holes in edge, end or surface of boards easy— 
complete with 6 guides X. to \"—with depth 
gage. Add .75 for shipping, Reg. $23.45. 

ig... 


peed- 

im nee design for one hand 
Thumb control switch, off- 
pad for 4 way flush sand- 
ino 12,000 OPM. 100% Ball 
porre, 5/64" Orbit, 2 aa, 
Motor to pad design. 

oot ippl HF bie? 
(330)-R1 < $4798 


SILVO (BRAND NAME) TOOL CATALOG 
THOUSANDS OF EXCITING TOOL VALUES: 
Stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- 
well, Dremel, Skil, Nicholson, Disston, Millers 
Falls, Helios, Wellsaw, Plumb, Ki 

Ridold, Cros Crescent, Vise-Grie. Aud 


Gene! 
Nationally Advertised brands of fools and 
. We ship Coast to Coast at prices hard 
Send $1.00 for our big SILVO TOOL 


SILVO HARDWARE co. 
10 06 


nut St., Dept. Phila. 
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Science newsfront 
[Continued] 


Super sound synthesizer 


These Bell Labs scientists, Dr. H. G. 
Alles (at the keyboard) and Dr. Doug- 
las Bayer, recently demonstrated a new 
digital sound synthesizer that does ev- 
erything including whistling “Dixie.” It 
can orchestrate and perform musical 


scores as fast as a composer at its con- 
trols can think them up; mimic and play 
up to 30 musical instruments at a time; 
create previously unheard musical 
sounds; and raise or lower the pitch of 
an instrument or the human voice in real 
time—instantly—so that a man speaking 
into a microphone can be made to sound 
like Donald Duck or Ezio Pinza. The ma- 
chine divides sound into its frequencies 
and amplitudes, processing it in up to 
200 million operations per second. 

All that is enough to delight recording 
and motion-picture engineers (the syn- 
thesizer was demonstrated on the fiftieth 
anniversary of talkies”), but the device 
has a more serious purpose than mere 
entertainment. Dr. Alles explains that it 
is actually an experimental, laboratory 
model of a telecommunications proces- 
sor, to model future digital transmission 
and switching systems and simulate po- 
tential problems such as echo and dis- 
tortion. Dr. Alles also said the device is 
“a powerful laboratory tool for analyzing 
sound, and we will be using it. . . to 
process human speech for the purpose 
of improving the quality of transmis- 
sions.” The processor's designers at 
Bell Labs believe it is the first computer- 
controlled, all-digital sound synthesizer 
ever developed. 


Spaghetti racket: Basta! 


Last March, in writing about the big- 
headed Prince tennis racket ("Super 
racket"), | observed that “you are en- 
titled, if the fancy takes you, to whack 
a tennis ball with a pool cue, butterfly 
net, or the door off an old pickup.” That 
statement now must be modified some- 
what. The International Tennis Federa- 
tion has placed a temporary ban on the 
so-called “spaghetti racket” in the 
tournaments it monitors, including the 
Davis Cup, Federation Cup, and the Col- 
gate Grand Prix. 

What's a spaghetti racket? One with 
a double layer of strings—lots of spa- 
ghetti. The double-strung rackets pro- 
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duce baffling curves and erratic bounces 
because they impart terrific spin to the 
ball. Perhaps Guillermo Vilas summed 
it up best after he walked off the court 
in France last October, defaulting to a 
spaghetti-wielding llie Nastase. 

“lI am completely disconcerted and 
discouraged by the trajectory of those 
balls,” said Vilas. “You understand that 
Nastase, plus the racket, that’s just too 
much.” 


Return of the turboprop? 


Recently, Eastern Airlines headlined an 
ad "Good-bye, old prop” in trumpeting 
the conversion of its shuttle fleet to all 
jets, and ended by saying, “Maybe, 
someday, you'll tell your grandchildren, 
mber when planes had propel- 


Perhaps the announcement of the tur- 
boprop’s demise is premature: If studies 
on a family of new eight-blade props 
at NASA's Lewis Research Center are 
successful, turboprops for fast, commer- 
cial service may make a stunning come- 
back. 

In the photo, one of the new props is 
shown being tested in a wind tunnel at 
the Cleveland, Ohio NASA base. It is 
small, with short, curved, ultrathin yet 
strong blades—made possible by ad- 
vances in composite-materials technolo- 
gy. The tests simulate flight speeds of 


530 mph and altitudes above 30,000 
feet. Under these conditions, typical of 
today’s turbofan airliners, an advanced 
turboprop engine with the new propeller 
could yield 20 to 40 percent fuel savings 
over current turbofan engines and 10 to 
20 percent over an advanced turbofan 
engine. 

The research at Lewis is part of a 
NASA-wide Aircraft Energy Efficiency 
Program aimed at reaching up to a 50 
percent fuel saving in future U.S. air- 
craft while holding on to this country’s 
commanding lead in the world commer- 
cial plane market. 


Begin alifetime voyage of discovery. 


Preview the 
AN 


..-from the cave paintings 
of Lascaux to the walls of 


The Museum of Modern Art. 


fe i 
...from the gladiators of 
the Colosseum to the 
gladiators of the Super Bowl. 


The most useful, most readable 
encyclopaedia ever created. 


he new Britannica 3 is indeed a 

lifetime voyage of incredible discov- 
ery. For your children. And for you. 

Because the new Britannica 3 is more 
than just an encyclopaedia. It's Ameri- 
ca’s first home learing center. 

It makes homework subjects easier to 
understand. The text is easy to read. 
And there are more than 20,000 illus- 
trations (many in full color). 

What's more, the richness of Britan- 
nica 3 will help your children with those 
special homework and “extra-credit” 
class projects that spell the difference 
between a “B” and an “A” at report card 
time. 


Asensible investment for the 

whole family. 

Wise men say that “knowledge 
is power,” and, indeed, the new 
Britannica 3 is a remarkably po- 
tent tool for all the family to use. 

The businessman...the 
homemaker...the professional 
man or woman...the techni- 
cian...the sports lover...all draw 
upon thousands of articles of prac- 
tical value on subjects such as 
interior design, medicine, science, 
religion, economics, law, sports, 


n À lar st 
child behavior and much more. folk dances. 


folk dances. 


From West to East. 
Though an ocean 
apart, American In- 
dians and Serbs of 
Yugoslavia take simi- 


new Britannica 3 
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New 3-part format 

We've arranged the 30- 
Volume new Britannica 3 into 
three unique sections: 


1. The Ready Reference and Index— 
designed to let you find facts fast— 
covers just about every field of knowl- 
edge in ten volumes of short, easy-to- 
understand entries. Perfect for homework! 


2. Knowledge in Depth—for people 
who want to lear all about a subject in 
depth. Nineteen volumes of articles of 
the kind that make Britannica the best 
reference work in the world. 


3. The Outline of Knowledge—your 
introduction and guide to Britannica 3 
—and, for the first time, all of man’s 
knowledge organized into one 
single volume. An outline de- 
signed to help guide your search 
for knowledge. 

Begin your own personai voy- 
age of incredible discovery now. 
See for yourself how the new 
Britannica 3 can benefit you, your 
children, your grandchildren. 

Just mail the card for your 
FREE preview. It only takes a 
moment. The rewards will last a 


er ifetime. So do it now. 
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„from life in 
ancient Egypt 
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„from mans 
first crude tools 
to the miracles of 
modern science 
and technology. 
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Start 
your voyage now. 


Send for this 


You and your family 
are invited to take the, 
first step FREE, 
when you send for g 
this exciting full- A 
color Preview 
Booklet. 


This booklet 
pictures and describes 
the revolutionary new Britannica 3 

points out how it can help your 
youngsters all through school. ..and how it 
can benefit and entertain you at home. 


This Preview Booklet is yours FREE, 
without obligation. So mail the card today! 


1f card is removed, write to Encyclopaedia Britannica, 
Dept. 100-J, 425N. Michigan Ave., Chicago, Il. 60611 
156A 


NEW DEAS FROM THE INVENTORS 


ILLUSTRATIONS BY RAY PIOCH 
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Truck-wheel air deflectors suppress spray 


Shaped to deflect moving air inward, 
scoop-like sheets suspended around 
truck or trailer wheels would reduce the 
energy of road-water spray and confine 
most of it. They'd suppress the danger- 
ous, thrown-up torrents that curtain the 


Container lid holds tea bag 


Tea made and served in carry-out con- 
tainers may steep too long for your taste 
by the time it reaches you. But if the bag 
were lifted into the tent-like recess of 
this lid (with the string held in a notch 
till you released it), you'd have a better 
chance of brewing it your way. You'd lift 
the bag again to squeeze it and remove 
it with the lid. 


The following patents have been issued on these inventio 
pressor—No. 3,869,617 to J. Gaussoin, Vancouver, Wasi 


windshields of passing cars and blind 
their drivers. The trapezoidal shape, it's 
said, creates a high-velocity airstream 
passing the inner side of a dual wheel's 
tires. Drawn into the funnel, water is 
directed past the vehicle's axle, 


Powered handle drives file 


Bevel gears inside this handle would 
convert the rotary motion of a small 
motor into a back-and-forth drive for a 
chucked flat file. It would speed both 
coarse and fine filing without the un- 
wanted hollowing of powered rotary 
files. And since the movement is pro- 
vided for you, it would let you concen- 
trate on holding a true line or angle. 


Spray sup- 
R. Notting- 


New York, N.Y. 


Dolly moves and sets door 


Extended lever arms on this wheeled, 
U-shaped dolly would let you move a 
door into position, then raise and angle 
it to align it with frame and hinges. Turn- 
ing expert setting of even heavy doors 
into a one-man job, the dolly would make 
it simple to determine if and how much 
trimming might be needed. It would pivot 
on low-set axles so pressure on a lever 
would tip the frame to raise the door. 


Crash net protects riders 


Pulled to the top of parallel guide rails 
like a tightly drawn curtain, this net 
would be fired downward in the event of 
a crash by a cartridge actuated by an 
inertia switch. Lowered, it would restrain 
driver and passenger as they're thrown 
forward. The net, which wouldn't block 
a driver's vision, could be released 
quickly for emergency escape. 


Schaefer, McHenry, Ill; Crash net—No. 3,831,975 to L. Mednikow, 


ham, Lake Oswego, and R. Reichard, Gresham, Ore.; Container lid— 
No. 3,861,284 to A. Costello, East Boston, Mass.; Powered file—No. 
3,867,747 to R. Lee, Escanaba, Mich.; Door dolly—No. 3,871,054 to T. 
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Copies may be ordered, by number, from the Commissioner of Pat- 
ents and Trademarks, Washington, D.C. 20231, at 50 cents each. Write 
to an inventor by name and patent number, care of the Commissioner. 


The nphtway to design a family car 


in begin with the £ family. 
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The 88 makes 


The 88 trunk is designed m 
to pack in what your family sanea a as well as 


samak in. with excellent mileage 


for a family-size car. 


Generous headroom and legroom 
in back mean a comfortable, enjoyable ride. 
For everyone. 


It goes without saying that cars are free-wheeling with your money. 
built for people. But Oldsmobile Delta 88 puts fuel to work and 
decided you get a much happier set When you and your family hit keeps it there. 25 mpg in highway 
of results when, instead of building the road, you don’t want to feel it. tests, 17 in the city, 20 combined, 
for people, you build around them. Computers helped us to select the according to EPA estimates with 


That’s the idea of the Olds proper combination of springs and standard 231 V6 engine and auto- 
Delta 88: your family first. shock-absorption rates, to help matic transmission. Your mileage 

Your family prefers sitting cradle all of you on the roads you depends on how you drive, your 
stretched out to sitting scrunched drive. car's condition, and its equipment. 
up. So try our head and legroom And you don’t want our car (EPA estimates in California are 
up front and in back. Olds 88 has lower.) The Delta 88 is equipped 


with GM-built engines produced 


always meant “roomy car’, and our 

88s for '78 keep the faith. e by various divisions. See your 
Your family needs a trunk that dealer for details. 

really packs it in. The new Olds Oldsmobile Delta 88. The 

Delta 88 gives you 20 cubic feet family car we build by beginning 

of trunk space. ta 88 with the family. h 


Can we build one for you? 


ON TARGET 


By PAUL WAHL 


Ruger’s over-and-under 


The new Ruger over-and-under shot- 
gun, which took 10 years to create, is 
a unique design. The unusually low pro- 
file is made possible by a compact 
mechanism, in which the locking bolt is 
located on a horizontal plane midway 
between the bores. The clean lines of 
the receiver and tang are unbroken by 
visible pins or screws—in fact, there are 
no screws at all in the working mecha- 
nism. 

The hammer-and-trigger mechanism, 
a new Ruger invention on which patents 
are pending, is simple and should be 
troublefree and reliable. Rebounding 
hammers and hammer-interrupter guard 
against accidental discharge when the 
hammers are cocked and the safety is 
on. With the safety off, it takes a de- 
liberate pull of the single trigger to lift 
the hammer-interrupter clear of the 
hammers. A complete release of the trig- 
ger is necessary to set it for firing the 
second shot. The automatic top safety 
doubles as the selector that determines 
which barrel fires first. 

Barrels are hammer-forged of chrome- 
molybdenum steel, stress-relieved, con- 
tour-ground, and precisely fitted and sil- 
ver-soldered to the finished breechblock. 
The ventilated rib has a serrated top 
surface to provide a matte, glare-free 
sighting plane. Patented barrel side 
spacers are mechanically attached and 
may be left off at the owner's option. 

Buttstock and semibeavertail fore- 
arm are of first-quality, straight-grained 
American walnut, nicely hand-checkered, 
and polished and sealed with a weather- 
proof finish. Pistol-grip cap and recoil 
pad are standard. 

Currently, only one model is avail 
able—the Plain Grade Red Label. This 
is a 20-gauge gun with three-inch cham- 
bers, 26-inch barrels bored improved 
cylinder and modified choke or both 
barrels with skeet choke. It weighs sev- 
en pounds, 

The Plain Grade is plain only in the 
sense that there is no engraving and 
the wood isn’t fancy. This is a handsome 
gun and the overall quality is strictly 
top-drawer. At $480, | think it’s a very 
good buy. And, remarkably, it’s Ameri- 
can-made—in a market dominated by 
European and Japanese products. The 
maker (Sturm, Ruger & Co., Inc., South- 
port, Conn. 06490) will also offer pre- 
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mium-grade 20's, as well as 12-gauge 
models in various grades, in the future. 


Home shooting gallery 


I'm a pretty good 
shot, and until re- 
cently | would have 
laughed if anyone 
said that | couldn't 
hit a golf ball at 15 
feet with a BB gun. 
But it happened to 
me with Pop-A- 
Shot, a new home 
shooting gallery 
that presents, as a 
tricky moving tar- 
get, a  1%-inch 
white plastic ball suspended on a 
cushion of air, It took a fair amount of 
practice before | could hit that bounc- 
ing ball with any regularity. Pop-A-Shot 
offers a respectable challenge to any 
shooter—and it's loads of fun. 

Designed for use with BB guns only, 
the trap is a sturdy fiber cylinder, closed 
on top, with an attractive, heavy-pile 
flocked finish in brown or green. It’s 
about 21 inches in diameter and 32 
inches high. The target is visible through 
a 15-by-15-inch opening. A canvas cur- 
tain at the back of the unit stops the 
BB's, which drop into a pan underneath 
for recovery and reuse. Located in the 
base, a squirrel-cage fan delivers the 
stream of air that supports the plastic 
ball target. 

Pop-A-Shot, which sells for $117, is 
from Co-Bra Company, Inc., 3155 War- 
rior River Rd., Hueytown, Ala. 35020. 


Kidproof handgun lock 


Designed for double-action revolvers, 
the Keyless Gunloc can be removed in- 
stantly by an adult, but denies trigger 
access to young children. It works on the 
principle of tension, and its effective- 
ness depends upon the strength dif- 
ference between adult and child. If you 
have weak hands, the Gunloc is not for 
you. 

With its thumb button depressed, the 
device is slipped over the trigger guard, 
positioned so that the left lug of its 
spring-loaded clamp (made of plastic to 
avoid marring the gun) is in front of the 


'® 


trigger and the right lug behind. The unit 
is locked on when thumb pressure is re- 
leased. Using the wrench provided, you 
can adjust the Allen screw in the back 
of the Gunloc to match tension to hand 
strength. At maximum setting, it takes 
very strong fingers to remove the device. 

The advantage of this handgun guard 
is that there's no key to carry, hide, lose, 
or fumble with. But don’t ever rely on 
any gun lock to make a loaded firearm 
safe. Consider it a fail-safe system and 
store your handgun unloaded in a secure 
place inaccessible to children, 

Neat and well-made, the Keyless Gun- 
loc, priced at $7.95, is from Safariland 
Ltd., 1941 S. Walker Ave., Monrovia, 
Calif. 91016. 


Good reading 


The American Sporting Collector's Hand- 
book, edited by Allan J. Liu, gives ex- 
pert advice on guns, knives, rods, reels, 
decoys, art, and books. 239 pages, il- 
lustrated, $5.95. From Stoeger Publish- 
ing Co., 55 Ruta Ct., S. Hackerisack, 
N.J. 07606. 


Folder and catalog 


@ A gun sling can be a lot more than 
just a carrying strap. Used military-fash- 
ion on the shooter's arm, it makes for a 
much steadier hold. Michaels of Oregon, 
makers of Uncle Mike’s brand slings and 
ivels, will send you a free copy of 
“Sling It,” a folder that tells how to 
make the most of your gun sling. Write 
them at: Box 13010, Portland, Ore. 
97213. 

@ if you collect antique firearms or 
shoot muzzleloaders, be sure to get a 
copy of the 480-page 1978 gun-supplies 
catalog of Dixie Gun Works, Union City, 
Tenn. 38261. It’s $2. i) 


CARVING 


Ws versatile — 34 accessories that 
come with the kit let you drill, grind, 
carve, polish, cut, sharpen, more. 


100% ball bearing motor — 
Dynamically and statically bal- 
anced and pretested at our plant to 
assure smoother, quieter, trouble- 
free performance. 


Changeable collets — Allows 
Moto-Too! to utilize a broad range 
of accessories up to %” shank in 

both English and metric sizes. 


ae — 
See your hardware , hobby or craft dealer or 


Model 381 
Variable Speed 
Moto-Too! Kit. 


lot of tool for a lot of jobs. 


CUTTING 


Built-in variable speed control — 
Makes it easy to select the desired 
speed from 5000 to 25,000 RPM to 
fit the job and material. 


Lightweight motor and housing — 
Assures easy, effortless handling 
over extended periods of operation, 
without fatigue. 


Handy kit box — Made of rugged, 
high-impact plastic. Convenient for 
carrying and storing Moto-Tool_and 
all your accessories. 


Helping families to create...together. 


write Dremel Mfg., Div. of Emerson Electric Co., Dept. F31, Racine, WI 53406. 


“SAY, SMIOKEY—" 


Aclinic on cars by Smokey Yunick, America’s most famous mechanic 


Steam engines versus gas 


Back about 1928 there was a car called 
the Brooks Steamer. | remember seeing 
one, and it seems to me that it used 
very little fuel. My questions are: Did 
it use less fuel than a conventional car? 
Was it removed from the market be- 
cause of the length of time it took to get 
mobile? 

Jim Young, Saskatoon, 

Saskatchewan, Canada 


| know very little more than you about 
a Brooks Steamer, but | can say this: In 
those days no external-combustion en- 
gine capable of being installed in a 
car would even come close to the ther- 
mal efficiencies of an internal-combus- 
tion engine. 

But today I believe at least one steam 
or external-combustion engine can match 
internal-combustion efficiencies. I'm 
sure most experts will disagree that so- 
called steam engines can ever match 
internal combustion. | no longer agree 
with them. Don't misunderstand me that 
the old steamers could have done it. 
They couldn't. They operated at tem- 
peratures and pressures that were much 
too low. 


Hard-starting problem 


I have a 1969 Buick and, being re- 
tired, do little driving. After the car has 
been parked for a few days, a lot of 
cranking is required to start it. Would 
an electric fuel pump be advisable? 
Lewis Bean, Claremore, Okla. 


No, I'd rather see you put your money 
into cleaning and adjusting the carb. 
Also, have the fuel pump checked for 
leaking and proper operation. The only 
way an electric pump would help would 
be if you stored your car in very hot con- 
ditions, the fuel in the carb bowl va- 
porized, and you had to fill the bowl with 
the fuel pump first to get the engine to 
Start. 


Engine transplant worries him 


| recently purchased a short block for a 
225-cu.-in. slant six, had a machine shop 
do the valves, and put in new valve 
guides, installed new water, oil, and gas 
pumps, spark plugs, cables, coil, carbur- 
etor, and lifters. Before the overhaul (’73 
Duster with 100,000 miles), the engine 
showed a steady 19 inches of mercury 
on the vacuum gauge. Now it flutters be- 
tween 16 and 17, and the idle is not very 
smooth, 

| have had two Chrysler dealers and 
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an independent mechanic look at the 
problem. They say firing is correct and 
timing is about three degrees fast. With 
acetylene, they cannot find a vacuum 
leak around manifolds or carburetor. 
Valves were adjusted by one of the deal- 
ers. They gave up and gave me a healthy 
bill for accomplishing nothing. 

The only cause | can think of is stick- 
ing valves. if so, how do you locate 
them, and is there an easy solution? 

Also, | would like your opinion on 
vapor injection. Since this is burning 
water in the engine, would this con- 
tribute to acid formation in the oil? 

Bill Nedbalek, Oklahoma City, Okla. 


I'll bet the cam in your new short block 
has more overlap, and that's giving you 
a lower vacuum reading. If it's possible, 
check the lift on the intake valve at 0.50 
against the crank position in degrees 
before top-dead-center, and l'li bet the 
new cam arrives at a 0.50 lift earlier 
than the cam in the other engine did. 

I'm not in favor of home-brew water 
injection because it reduces flame speed. 
Although it could be good under some 
circumstances, it really puts the engine 
on a fuel system that could be a can of 
worms. Water has no Btu in it unless 
the hydrogen is liberated, and that hap- 
pens only at 4000° F. 


Which filter and shocks to buy? 


1 would like your opinion on these oil 
filters: AC, Gulf, and Monroe. 

Also, I'm about to replace the shocks 
on a ‘76 Chevy Impala (26,000 miles) 
with torsion-tuned suspension. Question: 
original equipment, Delco, or Monroe? 

James W. Linton, Wilmington, Del. 


All are good, but I'd prefer the Monroe 
filter. | like the idea of additive re- 
plenishment, even though l'm not sure 
it really works as they suggest. | think 
Monroe shocks are more of a premium 
product, and not a compromise of cost 
and quality. 


Using too much oil 


| drive a 1971 Dodge Charger with a 
318-c.i.d. automatic, with 100,000-plus 
miles on it. | have been using a 10W-30 
oil, but recently the car started to burn 
oil or is blowing it out somewhere. The 
engine is reasonably clean, and | don’t 
see any blue smoke while driving or 
any signs of drips in the driveway. | 
changed to a 10W-40 oil to help the 
situation. Before that, | was using be- 
tween one and two quarts in 400-500 
miles. Now | get about 600 miles before 


| have to add any oil, but | am still losing 
it somewhere. 
| had a reputable mechanic go over 
the engine to check compression and 
everything else. He told me the engine 
was in good order for the miles | have 
on it, but he couldn't tell me for sure 
where the oil was going. Do you have 
any ideas? My driving varies between 
expressways and city, and | usually 
make use of all the horses under the 
hood. 
Richard J. Moenaert, Detroit, Mich. 


It's got to leak or burn or be there. If 
it's gone and there's no sign of leakage, 
it's burning. Compression rings can be 
in usable condition and oil rings and 
Scraper rings stuck or worn out. Also, 
valve-guide leakage can cause high oil 
consumption. One more big cause of 
rapid oil loss is reduced crankcase ven- 
tilation. 

You need to overhaul your engine. 
Disassemble, clean, and replace parts as 
necessary. Call it preventive mainte- 
nance. Patch jobs on high-mileage en- 
gines are an economic disaster seven 
times out of 10. 


Doesn't like bounce and sway 


Last year | bought a 1976 Montego 
MX Villager wagon. It was okay until | 
tried driving it loaded. When there are 
six passengers in the car, it starts to 
bounce and sway uncomfortably on flat 
highways at 50 mph and up. The Ford 
representative | talked to said there was 
nothing wrong and it was in the design 
of the car. He said heavy-duty shocks 
such as Delco Big D’s might or might 
not work, but they're $100 a pair. That's 
a lot of money for something that may 
not work, 

Sam Lin, Bethesda, Md. 


You need stronger shocks to stop the 
bounce, stiffer sway bars to stop sway, 
and heavier tires (stiffer sidewalls) to 
stop lateral motion. 

Maybe stronger springs, too. But that 
would be least helpful, unless your load 
puts the car in an unusual attitude, 
such as up in the front and way down in 
the rear. These fixes will harshen the 
tide considerably during a light load 
mode. 

Last, all wheel-suspension compo- 
nents must be within maximum clearance 
limits. Push on the side of the body 
(front or rear) with the car standing, and 
you'll see what | mean. You'll see the 
tires deflecting and quite a bit of lateral 
body movement. 


Each month in Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars—selected from those 
sent in by readers. Got a prob- 
lem? Send it to: “Say, Smokey—,’’ 
Popular Science, 380 Madison 
Ave., New York 10017. Ques- 
tions cannot be answered by mail. 


SMOKE DETECTOR WITH A BRAIN 


A new computerized fire and smoke detector 
continually sniffs the air, measures danger 
and sounds a new alarm. 


It's proven. A fire and smoke detector saves 
lives, and if you want to own the very best 
detector with computer circuitry and solid- 
state alarm, this advertisement is important. 

The new JS&A computerized fire and 
smoke detector is a breakthrough. The unit's 
integrated circuit takes the dozens of other 
conventional detector components and re- 
duces them to only a few—a potentiometer, 
one capacitor and one LED warning light. 
With fewer components there's less chance of 
failure. And the integrated circuit also inter- 
prets the content of the air and triggers the 
solid-state alarm. 


NEW SOLID-STATE ALARM 


The solid-state alarm replaces the electro- z= 


mechanical alarms on other fire and smoke 
detectors. The big advantage here is its reli- 
ability, the very low power drain, and the 
loud sound. Your alarm will sound louder 
longer, use less battery power, be more effi- 
cient, and your single 9-volt battery will last 
much longer. 

The JS&A alarm produces a loud 85db 
sound at a distance of ten feet with only 12 
milliamps of current. With electromechanical 
alarms, it takes 75 milliamps to produce an 
85db sound or six times the power of the 
JS&A unit to do the same job. 

The most dramatic difference is the start- 
up power required to trigger the alarm. In 
a standard smoke detector, the alarm requires 
approximately 300 milliamps during start up. 
In the JS&A unit only 12 milliamps—or 25 
times less power. Even if your batteries are 
Practically expired, the JS&A unit can still 
operate efficiently. 


AUTOMATIC TEST PROGRAM 
The unit also has a testing system that does 
more than just warn you when the battery 
gets low. The unit will churp every minute 
every day for one month to indicate that the 
battery needs changing. Even in an emergency 
the JS&A will still function perfectly during 
this churping period. You can then easily 
remove the cover and replace the 9-volt bat- 
tery. There is also a test circuit to test the 
alarm. Just get a broom handle and touch the 
side of the unit and the alarm will sound—also 
perfect for simulating fire drills. 
SENSITIVE SENSING SYSTEM 
The nose or sensing system of the unit has 
two chambers. The first chamber is sealed and 
is used as a reference. The second is open and 
continually samples the air in the room. 


Each chamber contains a space-age element 
called Americium. This element ejects small 
alpha particles of harmless ionized helium 
atoms which charge the air in both chambers. 
If smoke enters the open chamber, the 
charged particles decrease. The small com: 
puter circuit then measures the decrease or 
change in the charged particles and compares 
the change with the sealed reference chamber. 
Even if the charge drops one millionth of a 
percent, the computer will sense the change 
and trigger the alarm. The system's computer 
will, however, differentiate between a real fire 
and cigarette smoke unless the cigarette 
smoke is blown directly into the unit. 


Only 4% inches in diameter, the new JS&A 
unit has almost all of its components con- 
densed on one integrated circuit. Shown 
above is the unit from a side view showing the 
Solid-state alarm and the battery holder. 


The encapsulated integrated circuit is shown 
above. This is the key to the breakthrough 
that makes the new JS&A detector one of the 
most reliable products on the market. 


HIGH RELIABILITY 

The JS&A smoke detector is so reliable 
that it passes the military performance specifi- 
cation 880. Each unit is so thoroughly tested 
and “burned in” before it is packaged that the 
unit also easily passes the most difficult 
UL217 test for fire and smoke detectors. We 
designed the JS&A unit for quality. It is not 
the cheapest unit on the market—but then we 
felt that reliability and confidence in an early 


The JS&A fire and smoke detector acts as a 
space-age nose in the early detection of a fire. 


warning security system was more important 
than skimping to save a few dollars. 


DON’T BE CONFUSED 

There are two conventional fire detection 
systems available—ionization and photo elec- 
tric. The JS&A detector gi you a new and 
better choice—the totally solid-state detector. 
It is the latest development in the computer- 
ion of previously conventional systems—a 
great boost for dependability and efficiency. 
Don't be confused. You cannot buy a better 
fire and smoke detector anywhere. 


NO INSTALLATION REQUIRED 

There is no installation required. Just attach 
the JS&A detector on your ceiling with pres- 
sure sensitive tape supplied with each unit. 

The JS&A detector is small due to its few 
components and small integrated circuit. It 
measures only 4%" in diameter and 1” deep 
and weighs only 5% ounces so it is less obvious 
than any other detector and it doesn’t require 
the expensive alkaline batteries that other 
detectors require. An ordinary 9-volt battery 
will last over a year, whereas an alkaline 
battery will last almost two years. 

JS&A is America’s largest single source of 
space-age products—further assurance that 
your modest investment is well protected. We 
have been in business for over a decade pro- 
viding advanced electronic products directly 
to consumers. Service should never be a 
problem. If, however, your tests indicate a 
defect, JS&A will replace your unit with a 
brand new one during our one year limited 
warranty. 

To order your JS&A fire and smoke detec- 
tor, credit card buyers may call our toll-free 
number below or send a check for $29.95 
plus $2.50 for postage and handling (Illinois 
residents add 5% sales tax) to the address 
below. 

Let the latest space-age computer technol- 
ogy protect your home with confidence. 
Order your JS&A fire and smoke detector 


today. 
O NATIONAL 

© SALES 
© A GROUP 


Dept. PS One JS&A Plaza 
Northbrook, IIl. 60062 (312) 564-9000 
CALL TOLL-FREE.... 800 323-6400 


In Ilinois call (312) 498-6900 
OJS&A Group, Inc.,1977 


RECREATION ROUNDUP 


By HERBERT SHULDINER 


RV overloading 


Six years ago, the National Highway 
Traffic Safety Administration of the De- 
partment of Transportation released a 
report that pointed up the shocking ov- 
erloading of recreational vehicles on 
the road—and of many even as they came 
out of the factory. This report and new 
federal regulations resulted in a major 
program by RV manufacturers to correct 
the situation. 

According to a survey concluded in 
1975 and still being digested by NHTSA 
safety-defect investigators, there has 
been a great deal of improvement—but 
there are still a surprising number of 
overloaded rigs on the highway. 

Another revelation is that pitifully few 
RV owners even know the gross-vehicle- 
weight ratings of their rigs—even though 
that information must be on certification 
plates affixed to the vehicles by the man- 
ufacturers. 

Warren Gechei, one of the NHTSA in- 
vestigators, says the study revealed that 
only 42 percent of the RV owners sur- 
veyed between July ‘74 and March ‘75 
knew their vehicle's GVW. Only 31 per- 
cent knew the front gross-axle-weight 
rating, and 30 percent knew the rear 
GAWR. A mere 26 percent knew all 
three ratings. 

Gechei says it’s not okay just to be 
within the GVW maximum, It’s also im- 
portant that the axle weight ratings not 
be exceeded. If those weights are ex- 
ceeded, springs, wheels, tires, or other 
suspension components could fail and 
create a safety hazard. Stability can also 
be affected by front or rear overloading. 

Gechei says the new survey revealed 
that RV’s built after 1972 have improved 
tremendously over those built before 
‘71, which were examined in the first 
survey. And although NHTSA had not yet 
generated the data from the survey when 
I interviewed Gechei recently, he says 
that he'd guess the latest models in the 
survey—1974 vintage—would show even 
more improvement than 72's and 73's. 

Here's what the surveys revealed: 

Overloaded RV's 


(percent) 
Survey 1 Survey 2 
Motorhomes Front 54 19 
Rear 27 10 
Pickup Front 56 22 
campers Rear 62 40 
Travel trailers 34 8 


But the survey revealed an increase in 
the percentage of tow vehicles loaded 
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beyond their suspension-system capaci- 
ties when pulling travel trailers: 
Overloaded tow vehicles 
(percent) 
Survey 1 Survey 2 
Cars towing travel trailers 


Front 22 23 
Rear 37 38 
Trucks towing travel trailers 

Front 25 23 
Rear 27 30 


The lack of improvement in tow-ve- 
hicle overloading stems from two devel- 
opments, in my opinion: the increasing 
size of trailers, and the shrinking size of 
cars on the highway. As Detroit contin- 
ues to scale down vehicle size and 
weight, trailer owners will have to be 
even more conscious of the load ca- 
pacities of tow vehicles. 

If you own an RV, there are lots of 
things you can do to cope with this sit- 
uation, First of all, learn the weight rat- 
ings of your rig—all the ratings. Then 
weigh the rig on truck scales before you 
start a trip. Weigh each axle as well as 
the entire rig, being careful to position 
it correctly on the scale. 

It's important to check your tire pres- 
sures (cold) before you take off on a 
trip. Underinflated tires can leave your 
rig overloaded. Keep your tires at the 
correct psi and find out from your tire 
dealer the maximum they can hold— 
if you can’t get this information from the 
sidewall, where it’s supposed to be. 

In my opinion, a better education pro- 
gram by RV manufacturers and Detroit 
could eliminate the overloading prob- 
lem. Too many RV owners don’t even 
seem to learn from experience. Increas- 
ing the load capacities of vehicles isn’t 
the entire answer, either, because the 
higher the GVW, the more owners tend 
to stuff into their rigs. 


Tire care for stored RV's 


Many people aren’t using their rec ve- 
hicles at this time of year, so the big 
rigs are sitting around in garages or 
yards. This can be tough on a vehicle's 
tires, say Goodyear tire engineers. They 
advise you to check inflation pressures 
every couple of weeks. For extended 
storage, put your RV up on blocks and 
deflate the tires to half their normal psi, 
they say. 

This is also a good time of year to 
check RV tire condition and determine 
if the rubber currently on your wheels 
will be safe for travel in the spring. 


Cleaning up park air 


if you live in an urban area, you prob- 
ably breathe plenty of unhealthy air. 
That's why many of us vacation in na- 
tional parks where the air is clean and 
healthy—or is it? The Environmental 
Protection Agency and the Department 
of the Interior are now required by new 
Clean Air Act amendments to improve 
the air in national parks and wilderness 
areas where conditions are below stan- 
dard. As a first step in implementing 
this section of the law, the Interior De- 
partment held hearings during the month 
of November to get public suggestions 
as to which parks. need protection 
against obscured visibility caused by 
smog. Although the main source is auto 
exhaust, the agencies are studying the in- 
stallation of better pollution-control 
equipment in park power plants. 


Camping on the rise 


Kampgrounds of America reports that 
last year was the biggest ever for camp- 
ing, despite record cold, heat, and 
drought. KOA also says that the energy 
shortage is beginning to change camp- 
ing lifestyles. A survey of 8000 families 
who stayed at KOA campgrounds last 
summer found that 23 percent were us- 
ing tents, That's four percent more than 
in 1976. KOA also says that more of 
their customers are using smaller rec- 
reational vehicles. 

Don Lowe, KOA vice president, adds 
that more motorized campers are using 
vans. Some eight percent of the families 
surveyed were living in vans during their 
camping trips, Lowe says. 


RV’s okay for Chesapeake Bay 


Unlike most tunnel authorities in the 
U.S., the Chesapeake Bay Bridge-Tun- 
nel welcomes RV's equipped with pro- 
pane gas tanks. RV's that have not more 
than two non-permanently mounted 
45-pound tanks, or two permanently 
mounted tanks with up to 200-pound 
capacity, may use the bridge and tun- 
nels of the facility, which spans the 
Chesapeake between Virginia Beach, 
Va., and the Delmarva Peninsula. You 
can obtain an East Coast map to help 
plan a trip via the Chesapeake Bay 
Bridge-Tunnel route by writing to Dept. 
HO, Cape Charles, Va. 23310. 


Good reading 


@ Fiberglass Rod Making, by Dale P. 
Clemens, tells you how to build cus- 
tom-made rods for your fishing excur- 
sions. Clemens explains what tools and 
materials you'll need, then goes through 
all the steps required to make a crafts- 
man’s rod. It’s published by Stoeger Pub- 
lishing Co., 55 Ruta Court, South Hack- 
ensack, N.J. 07606. Price is $5.95. 

@ The Handy Sportsman, by Loring 
D. Wilson, describes how to build duck 
decoys, rod racks, tackle boxes, and 
other gear that’s handy on outdoor trips. 
There are 29 projects in this nicely de- 
signed book, also published by Stoeger 
at $5.95. ga 


~ What the best drinks 
have in common. 


Seagram's 7 Crown makes any drink taste better, 


j because it tastes better all by itself. Just pour 2 oz. 4 f T 
over ice for a smooth, rewarding drink. y 


Seagram's Z Crown A 


Where quality drinks begin. 


SEAGRAM DISTILLERS CO., N. Y. C. AMERICAN WHISKEY—A BLEND. 80 PROOF. 


ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


John Des Chenes: 
Corrugated-plate 


window collector 


Warm air enters living room through 
plenum box that snugs under window, 
which is weather-stripped at all contact 
points. Cool air near floor is sucked into 
plenum by two 14-watt computer-type 
whisper fans; heated air then enters liv- 
ing room through chamber at left (red 
arrow). Thermal switch in return plenum 3 P. 
actuates fan when temperature of air in 2 raea am 

collector reaches 80 degrees. Fans shut 
off automatically in late afternoon or 


@ SOLAR COLLECTOR 
x 1 
during cloud cover. 


DESIGN 
t CROSS SECTION ) 
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WARPS FLEXOGLAS, 


Distribution box doubles as plant shelf, 
doesn’t block view. Linda Des Chenes 
aided project by carefully monitoring 
temperatures every half hour. 


By EDWARD MORAN 


Motivated by a commitment to ap- 
propriate technology, New Hamp- 
shirite John Des Chenes designed 
this four-by-16-foot window collec- 
tor to achieve direct heating (no 
storage) of his living room. He’s 
built more sophisticated collectors, 
but feels this type can generate 
quick payback for the typical 


handyperson disheartened but not 


disarmed by rising energy costs. 

Built for just $75 in materials 
(that’s $1.17 a square foot), the 
system should pay for itself in 114 
heating seasons, even in northern 
New England, where 7000+ annual 
degree days do not come cheaply. 
“On sunny days,” says Des Chenes, 
an engineer with a graduate degree 
in the field and technical director 
at a paper firm, “the living room 
is kept at 70°-78° F from approx- 
imately 9 a.m. to 4 p.m. by the 
collector alone.” 


Construction details 


To form the basic box structure, 
Des Chenes glued and nailed 2x4 
spruce strips to the perimeter of 
two 4x8 sheets of 4” exterior-grade 
plywood. He then attached a 1x4 
rib to the center line (see small 

Continued 
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#1877 A.J, REYNOLDS TOBACCO CO. 


at taste I want from a cigarette, plus freshi 
menthol. Isn't it time you enjoyed Salem” 


Salem King & 100's 


3 3 KING: 18 mg. “tar”, 1.2 mg. nicotine, 100's: 18 mg. “tar”, 
E 13 mg. nicotine. av. per cigarette, FTC Report AUG. ‘77. 


~The knife is still around 


(even if the girl isn't). First knives, like first loves, are some- 


thing you don’t forget. 


p f For over a hundred years, we've 
made Case pocket knives with the same 
care and attention to detail. 

Today there are still some 150 
skilled hand operations in every single 
Case knife. So they're just as tough 
and reliable as that pocket knife your 
Grandfather carried. 

There are more than 100 to choose 
from. In a variety of sizes, shapes and 
combinations. 

You may not feel the same way 
about the girl, but Case wants you to 
feel the same way about the knife. See 
them at hardware and most sporting 
goods stores. 


W, R Case & Sons Cutlery Co., Bradford, Pa. 16701 


Sharpen saw chains like a Pro with easy-to-use kit. 
Fileholder holds round file at correct angle for 
sharpening chain teeth. Combination of filemate 


and flat file guides you in filing rakers to correct 
depth. 


5-Piece Kit — Fileholder, round file, filemate, flat 
file, file handle — plus illustrated directions — all 
for only $4.95 ppd. 


FREE CATALOG — Huge savings on chain, guide- 
bars, sprockets, other saw parts. Also small engine 
and mower paris, Write today. 


ZIP-PENN Box 179- H82, 
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Erie, PA 16512 


® 


The Quality Cutlery Makers 


Ornamental Concrete 
Temes... 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


Window collector 


[Continued] 


photo near construction sketch) to 
act as an airflow baffle and a sup- 
port for the double glazing. He 
glued 34” polystyrene insulation to 
the sheathing on the inside and 
topped it with reflective foil for 
added insulation (to reflect infra- 
red back to the absorber plate). 

Des Chenes had access to 24-by- 
36-in. 9-mil aluminum offset print- 
ing plates that had been discarded 
by a local newspaper; he made his 
absorber plate by corrugating the 
plates, bending them over the 
straightedge of his workbench into 
V grooves. (Similar corrugated 
plates can be purchased, of course, 
if you want to avoid the tedious 
bending.) He then painted them 
flat black topside and suspended 
them over the foil-lined insulation. 
The V configuration triples surface 
area—grooves are 114” deep—and 
makes for a stiffer surface. Also, 
the corrugations offset the draw- 
backs of a vertical-mounted collec- 
tor: At certain sun angles, energy 
will not be reflected back out as 
with a flat-plate collector, but will 
strike an adjacent surface, “con- 
centrating” the sunlight. 

Des Chenes opted for two layers 
of plastic glazing (lighter and less 
expensive than glass): 4-mil Warps 
Flexoglas on the inside and 8-mil 
Clopane (polished vinyl) on the 
outside, attached with PVC duct 
tape and furring strips. “These ma- 
terials have been entirely satisfac- 
tory to date; no clouding, cracking, 
or excessive stretching has been 
noticed. A service life of two to 
three years appears reasonable. Du 
Pont’s Tedlar 5-mil would yield 
longer service life for a higher ini- 
tial cost,” he reports. See the draw- 
ing for details; note the one-inch 
dead-air space between the glaz- 
ings. 

By making use of solar heat 
gain as it’s produced, without in- 
termediate storage, this collector 
gains in efficiency over those that 
produce temperatures that are 
much higher—but too high for hu- 
man comfort. Des Chenes is plan- 
ning, however, to add some form 
of low-temperature subfloor heat 
storage to extend heating into the 
evening hours. 


Special effects 


Some unexpected paybacks en- 
hanced performance during the 
first heating season. Relative hu- 
midity was one. After several suc- 

Continued on page 116] 


Youcan be 
successful in the Air Force 


In more ways than one 


What’s Success? A chance to learn and grow? 
A good job? Serving America? However you define 
success, the Air Force offers you golden opportu- 
nities to achieve it. 

High School Graduates. Active duty is 
your chance to train and learn valuable career skills. 
You earn a good salary, great benefits, and 30 days 
of paid vacation a year. 

Golden Opportunity Program. You can 
work toward a college degree while you're in the 
Air Force — the Community College ofthe Air Force 
now has the authority to grant Associate Degrees. 
It can be a stepping stone to a great future. 

College-Bound. Check into Air Force ROTC 
scholarships. They pay full tuition, most costs, and 


$100 a month tax-free. If you qualify you could even 
attend the Air Force Academy. It’s one of the finest 
universities in the country. And all expenses are 


paid. 

Part-Time Jobs. If you're looking for expert 
training and an extra monthly paycheck, Air Force 
Reserve part-time jobs are hard to top. 

Air Force Opportunities. Decide which 
area of the Air Force interests you most. Decide 
if you're willing to dedicate yourself tomakinga great 
Air Force even better. If you're interested see your 
Air Force Recruiter, call toll free 800-523-5000 (PA: 
800-362-5696), or send in the attached card for 
more information. 

It’s a golden opportunity. 
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PS car test & driving report: 


A 
By JIM DUNNE and 
RICH CEPPOS 


Last year, the new smaller full- 
size Chevrolet Caprice Classic 
[PS, Jan. ’77] marked the begin- 
ning of a new auto age, with the 
wasteful gas guzzlers being re- 
placed by cars that use raw ma- 
terials and fuel more efficiently. 
Now GM is applying the phi- 
losophy to its intermediates. How 
do the ride, interior room, handling, 
performance, and appointments of 
these new cars compare with those 
of last year’s models and other inter- 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 


read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 
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mediates? To find out, we tested 
the new Chevrolet Malibu Classic 
against two of its competitors, the 
Dodge Monaco and Ford LTD II. 

The Malibu is smaller than its 
’77 predecessor in every dimension 
except height. It’s 621 pounds light- 
er, 16.5 inches shorter, 5.7 inches 
narrower, and its wheelbase is 
eight inches shorter. Its basic con- 
struction is still conventional: a 
steel-perimeter frame with an all- 
steel body, front engine, and rear 
drive. : 

From a distance, the new Malibu 
doesn’t look very much smaller 


Malibu LTD II Monaco 
Fuel economy 
Acceleration 
Braking 
Handling 
Maneuverability 
Ride comfort 
Quietness 
Roominess 
Visibility 
Entry/exit ease 


WNANGNONAN 
PoRSANS has 
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new smaller-Malibu redefines the class 
; 7 


than the old model—though it’s 
even four inches shorter than a 
Nova. But the interior feels much 
smaller. The door panels are thin- 
ner, there is less tumble home, the 
windshield is more upright, and the 
seats are closer to the window 
glass. The seats are more chair-like 
than before, and the belt line is 
much lower, giving the airy feeling 
of a European sedan and excellent 
visibility. There is as much leg 
room in the front and rear as be- 
fore, and a six-footer doesn’t have 
to push the front seat all the way 
back to get comfortable. The pas- 
senger’s side of the dashboard is 
pushed up almost to the base of the 
windshield to add room. The new 
car’s interior is measurably nar- 
rower than before: front hip and 
shoulder room, by about 2.5 inches; 
rear hip and shoulder room, by 
about two inches. Six passengers 
will fit—snugly. 

The ’78 Malibu’s appointments 
are considerably more modest. 
Compared to past models and our 

Continued 
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New Free Book Discusses 


How to Go About 
Selling Your Invention 


FREE BOOKLET explains how to go about selling your invention. 


Outlines each step of how to submit your invention to 
manufacturers. Just mail coupon. No obligation whatever. 


If you have an invention that you are plan- 
ning on offering to manufacturers on an 
outright sale or royalty basis, the booklet 
we offer free may prove very valuable in 
saving you both time and money, whether 
you present your invention yourself or em- 
ploy us to help you. 


We are specialists in assisting inventors 
prepare the descriptive materials for sub- 
mitting to manufacturers. We are in contact 
continuously with scores of manufacturers, 
from coast to coast. We are well informed 
which manufacturers may be interested in 
your particular kind of invention. Hundreds 
of manufacturers have written us descrip- 
tions of the types of inventions they want. 


Our service is designed to do all the many 
things the average inventor does not have 
the time and facilities for doing. or who 
lacks knowledge of the proper markets 
When you employ us to assist you, we pre- 
pare descriptive material that points up 
your invention, its advantages, its construc- 
tion, its market potential and potential 
profit possibilities. 


For preparing the descriptive materials for 
your invention we charge a fee. Then, if a 
manufacturer expresses serious interest in 
your invention, you may, if you so desire, 
employ us on a commission basis to assist 
you and, or your attorney in negotiating. If 
a deal is suc ully concluded, we will 
refund the fee. We are a nationally known 
concern with an impeccable reputation for 
ethics and integrity. We have been assisting 
inventors for over 20 years and we believe we 


have the finest service offered to inventors. 


We are not patent attorneys, and if your 
invention is unpatented we encourage all in- 
ventors to consult one as to rights, searches, 
patentability, ete. If you do not know a 
patent attorney, write us and we will tell 
you how to obtain the names of all U.S. 
Patent Attorneys in your area and you can 
make your own choice. 


To assist inventors we have prepared a 
booklet explaining how to go about selling 
your invention. This booklet contains such 
information as current royalty rates being 
paid by manufacturers, discusses various 
types of inventions and the markets for 
them, and tells the most effective methods 
you can use in presenting your invention, 
whether you employ us or do it yourself. 


You can obtain a copy of this booklet 
merely by mailing the coupon below. It will 
be sent to you with our compliments, free, 
without any obligation whatever. If you 
h to write us for comments about your 
invention, please do so. We make no charge 
for consultation. But please do NOT send 
blueprints or models. 


REFERENCES: Your own bank, attorney, 
or Chamber of Commerce. 


K. O. Kessler, President 


KESSLER SALES CORPORATION 
DEPT. D-71, FREMONT, OHIO 43420 


Accredited as a Corporation 
Under the Laws of Ohio 


—---—-—MAIL THIS COUPON FOR FREE BOOKLET- -—------— 


Mr. K. O. Kessler, President 
Kessler Sales Corporation, Dept. D-71, 


Fremont, Ohio 43420 


Please mail me your FREE Booklet explaining how to go about selling my in 
helpful points about offering my invention for sale 


and explains your sery s understood 


there is no charge for this booklet now or at any other time and I am not obligated in any way. 


MY NAME__... — 
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PS. car test & driving report 


other test cars, this top-of-the-line 
Malibu’s interior looked very plain. 
The front thin-shell bench seat 
looked especially uninviting. The 
lower cushion was perfectly flat 
with no contouring; there was a 
minimum of stitching and pleating 
on the rest of the seat. The usual 
fold-down center armrest, which 
the other test cars had, was notice- 
ably absent. Opinion was divided 
on the dash layout. A cluster in 
front of the driver houses the speed- 
ometer, warning lights, and gauges 
(with the headlight dimmer in- 
corporated into the  turn-signal 
lever), and there is a separate pod 
directly over the transmission hump 
that contains the heating/cooling 
controls, radio, and ashtray. Some 
of our staff felt that the dash looked 
simple and functional, while others 
thought it looked stark. 

But the most controversial aspect 


EPA fuel mileage (mpg) 
Malibu LTD II Monaco 


Highway 53 ë ©% a 
City 9 å n n 
California (highway) 23° 18 21% 
California (city) 16e a2 ë ne 


°231-cu.-in. V6 


**4-bbl. carburetor 


of the Malibu’s new interior is its 
fixed rear-door glass on both two- 
and four-door models. A pair of 
swing-out vent windows in the rear 
roof pillar is supposed to take care 
of ventilation for passengers in the 
rear. The standard vents have to 
be opened and closed manually, 
but a power assist is optional. GM 
eliminated the roll-down mechan- 
ism because the window could roll 
down only a third of the way due 
to door design, it saves 36 pounds, 
and the space the mechanism takes 
up could be converted to an arm- 
rest, adding to interior room. We 
didn’t find the setup objectionable, 
but we never needed maximum 
ventilation. 

The armrests recessed into the 
rear doors are placed too far for- 
ward to be used comfortably, so 
maybe GM would have been better 
off keeping the roll-down mechan- 
ism after all. 

The new Malibu’s ride, handling, 
and maneuverability are by far its 
most attractive features. Past mod- 
els tended to emulate the numb, 
isolated ride and sloppy handling 
characteristics of the full-size cars. 
The new Malibu’s handling was 
changed to resemble the new gen- 
eration of full-size cars: Its ride is 


now very well controlled, and 
handling is more responsive. The 
ride is firmer than in past models, 
and the car is very good at absorb- 
ing all manner of bumps and sur- 
face irregularities without any 
harshness. The steering self-centers 
well and has good straight-line sta- 
bility. It gives you a secure feeling 
in highway cruising and demands 
less of your attention to keep it in 
lane than before; still, it’s over- 
assisted for our tastes. The new 
Malibu has much better lateral re- 
sponse, a result of stiffer springs, 
bushings, and body mounts, less 
overall weight, and the shorter 
wheelbase. 

The crisp steering response, 
coupled with the Nova-size exterior 
dimensions, makes the Malibu very 
maneuverable in tight city driving 
as well as pleasant on winding 
roads. The steering and suspension 
subtly tell you what the road sur- 
face is like, how hard the suspen- 
sion is working, and what the front 
wheels are doing during hard cor- 
nering. 

The rest of the Malibu functions 
as well as the suspension. The new 
200-cu.-in. V6 doesn’t have quite 
the pep of a V8, but it has virtual- 
ly the same smoothness and quiet- 
ness—it was only one dBA noisier 
at 60 mph than the ’77. The trunk, 
with its space-saving mini-spare (a 
skinny high-pressure emergency- 
only tire) has almost two cu. ft. 
more space than the older car—and 
more than the big LTD II that we 
tested. 

The reason for shrinking the 
Malibu in the first place was to in- 
crease fuel economy, and here 
again the new model wins out, with 
an EPA highway/city mileage of 
25 highway/19 city mpg compared 
with the old Malibu six’s 22/17- 
mpg average. In almost every way 
except cosmetics, the new Malibu is 
far superior as a family car than 
the old one. And if you want a 
more luxurious interior, you can 
probably find it in one of the other 
GM intermediates, which offer vir- 
tually the same qualities as the 
Malibu. 


LTD II 


The LTD II is in its second year 
Continued 


LTD II (top) about to knock down cone 
during high-speed accident-avoidance 
lane-change maneuver. It was hard to 
control due to its soft springing and 
slow steering ratio, Monaco (bottom) 
locked its rear wheels during brake test 
but still managed short stops with no 
slewing. 
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Send for your 
new WINTER ’78 
edition of the 


THE WORLD’S LARGEST SELECTION OF UNIQUE, FUN-TO- BUILD, 
MONEY-SAVING ELECTRONIC KITS AT LOW MAIL ORDER PRICES! 


Find out how Heath’s design ex- 
cellence, engineering expertise, 
product performance and reli- 

ability can mean BETTER 

VALUE in all your electronic 
products. Choose a Heathkit 
product — you can build it 
and service it yourself. 
It's EASY! It’s FUN! 

It's BETTER! 


Nearly 
400 
illustrated 
and fully 
described kit 
products 


Select from these performance-proven 
lines of BETTER VALUE electronics... 
HI-Fl, COLOR TV, AUTO, MARINE and 
AIRCRAFT ACCESSORIES, HOME 
IMPROVEMENT AND ENTERTAINMENT Heath Company, Dept. 016-370 
PRODUCTS, TEST and SERVICE INSTRU- ki Benton Harhon Mlchionn 1994 
MENTS, AMATEUR RADIO, LEARN-AT- 


Please send me my FREE Heathkit Catalog. 


HOME ELECTRONICS COURSES! 1am not on your mailing list. 

p” ae Name. 

| You can get a FREE retail catalog by redeeming this cou- 

| pon in person at any of the 50 Heathkit Electronic Centers Address. 

| (Units of Schlumberger Products Corporation) in major 
markets coast-to-coast, where Heathkit products are sold, City. State. 
displayed, and serviced. (Retail prices on some products 
may be slightly higher.) Check the white pages of your cL-650 


Zil 
telephone book. “ 


PS car test & driving report 


Malibu Classic interior (top) was most 
comfortable of test cars though it lacked 
fold-down center armrest and was plain 
compared to LTD II Brougham (bottom). 


Fixed rear-door glass saves space and 
weight in GM intermediates. Swing-out 
rear vents provide ventilation. 


of production, but has actually 
been around since the early ’70s as 
the Torino. Compared with the 
Malibu, it looks outdated and huge. 
It is over two feet longer, seven 
inches wider, and a_ thousand 
pounds heavier. For all its extra 
size and weight, it offers only a 
few inches more interior width. 
Its handling and ride are compro- 
mised by its great bulk and a soft 
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suspension. On bumpy country 
roads it wallows and bounces up 
and down badly, forcing you to go 
much slower than you can com- 
fortably in the Malibu. It was hard 
to control in our emergency lane 
change, and it slid off course at 
speeds the other test cars could 
easily handle. The Ford’s suspen- 
sion isolates you from the road with 
its floaty ride, and is really com- 
fortable only on smooth highways, 
where it cruises with adequate 
straight-line stability and absorbs 
tar strips and minor bumps well. 
The LTD’s girth is also a hin- 
drance in city driving. It feels as 
big as a Lincoln, and it’s hard to 
judge the width of the body and 
length of the fenders. We had to 
pass up parking spaces that the 
Malibu could easily have fitted 
into. Visibility is good, though you 
sit lower in the car than in the 
Malibu. 

Our test LTD was a good per- 
former because it had the optional 
351-cu.-in. engine instead of the 
base 302 we ordered. We’d still 
recommend the 351, which gets 
only two mpg less than the more 
sluggish 302. But, with its heavier 
weight and larger engine, its mile- 
age doesn’t come close to the 
Chevy’s. 

The LTD does excel in interior 
appointments. You couldn’t ask for 
more in a Continental. Our top-of- 
the-line Brougham model had plush 
contoured fabric-covered seats with 
individual armrests for the passen- 
ger and driver, rich carpeting, and 
thickly padded door panels. The 
air conditioner/heater was ther- 
mostatically controlled (the con- 
trols were awkward), the sound 
system was excellent, and it was 
within one dBA of the Malibu in 
noise level. 

But though the LTD II is the 
Lincoln Continental of intermedi- 
ates, it has little except luxurious 
trim to recommend it. Better cars, 
like the new GM intermediates or 
Ford’s own compact Fairmont/ 
Zephyr, offer almost as much room 
and luxury, better handling, and 
superior economy in a less bulky 
package at less cost. 


Monaco 


The Monaco, formerly the Cor- 
onet, has been on the market basi- 
cally unchanged since 1971. Like the 
Ford, its age shows. It is big, and 
almost as wide and long as the 
Ford, though about 500 pounds 
lighter—but still 600 pounds heavier 
than the Chevy. Its handling and 


ride differ from the other test cars 
and leave a lot to be desired. The 
Monaco’s most annoying problem is 
its tendency to wander out of the 
lane even on smooth, straight high- 
ways. It needs constant minding, 
which requires more concentration 
and tires you faster. It also tends to 
hop over the more prominent pave- 
ment cracks and tar strips. It is 
sprung more firmly than the Ford, 
but on rough roads is almost as 
much of a problem. The tail hops 
abruptly over large bumps, and the 
car tends to wander even in the 
middle of a turn. Though the steer- 
ing lacks road feel, its ratio is 
quicker than the Ford’s; the firmer 
suspension and quicker steering 
make the Monaco more nimble 
around town. 

The Monaco’s interior is almost 
as plush and quiet as the LTD’s. 
Our car had handsome silver-gray 
corduroy upholstery on the well- 
padded seats and doors, and match- 
ing thick-pile carpeting. Unfortu- 
nately, the driver’s seat doesn’t have 
enough rearward travel for those 
over 5'10”, and rear head room is 
skimpy. 

The most interesting feature of 
the Monaco is its “lockup” auto- 
matic transmission. The lockup 
mechanism mechanically locks the 
transmission and flywheel together 
as soon as the car shifts into high 
gear, eliminating torque-converter 
slip. Chrysler says it increases high- 
way mileage by six percent. We 
couldn’t tell when the lockup en- 
gaged during the upshifts, but after 
slowing to about 20-25 mph, it 
caused the engine to lug in certain 
instances, making for sluggish ac- 
celeration. The 318 Lean Burn V8 
also suffered from spark knock in 
these situations. 

Though the ’78 Monaco is one 
of the nicest Monacos ever pro- 
duced, it’s a case of too little too 
late. As with the LTD I, there are 
many other cars that can do a 
better job for the same or less 
money. The LeBaron/Diplomat or 
Aspen/Volare that Chrysler pro- 
duces all offer equivalent luxury 
and room in a more compact, more 
economical package and are no 
more expensive. 

But nothing except GM’s other 
intermediates can match the Mali- 
bu’s combination of space efficiency, 
handling, ride, and fuel economy. 
Like the smaller full-size cars, it 
marks a new direction in American 
automotive design—efficient pack- 
aging and good fuel economy take 
precedence over styling. [aj 

For specs and test results, turn page 


a 


THE 


TOASTER 


Sleep warm as toast and save 
on your heating bills with the Bed Toaster 
-a new idea in keeping warm at night. 


Turning your heat down at night is a good idea. 
You'll feel healthier and sleep better, not to 
mention the fuel savings. But there’s a catch. If 
you’re too cold at night, it’s hard to sleep. 


A new product called the Bed Toaster lets you 
turn down the heat yet keeps your entire bed as 
warm as toast. You place a large electronic warming 
pad on top of your mattress and under your 
sheets. You then adjust a thermostat to the right 
heating level, warm up your bed and climb in. 

Throughout the night, the Bed Toaster keeps the 
entire bed warm because the heat comes from 
below, not from above as with most heating blan- 
kets. And you don’t feel any lumps because the 
Bed Toaster is stretched tightly on your mattress. 


The cost in electricity is no more than that of a 
60-watt light bulb or just a few cents. The savings 
in fuel can be as high as 30% because you can 
comfortably turn down your heat, breathe healthy 
cool air and still stay warm as toast. But even if 
you save just 10% in fuel costs, the Bed Toaster 
can pay for itself in just a few months. 


After you get up in the morning, you may keep 
your Bed Toaster on. It warms up your bed, and 
the heat will dry up the moisture usually produced 
from a good night’s sleep. Even in humid or 
warmer climates, the Bed Toaster is a great new 
idea. If you have a king or queen-sized bed and 
your sleeping partner likes a different temperature 
setting, get two standard-sized Bed Toasters and 
adjust them individually. 


We suggest that you try an experiment. Order 
just one Bed Toaster. Try it for a month. If you 
don’t sleep better, feel healthier, save on fuel bills 
and keep yourself warm as toast, just return it and 
we'll refund all your money. But if it’s what we say 
it is, then order more for the rest of your family. 
You can’t lose and you have the opportunity to 
really cut down on your heating bills. The units are 
warranteed for one full year. 


To order, credit card buyers may call toll-free 
(800) 323-6400 (In Illinois call (312) 498-6900.) 
Or send your check for $29.95 for a regular or 
standard-sized Toaster, $39.95 for a queen-sized 
unit or $49.95 to fit a king-sized bed. Add $2.50 
for postage and handling per order and Illinois 
residents please add 5% sales tax. 


Why not stay warm as toast this winter? Order a 
Bed Toaster at no obligation. 
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PS serviceability ratings 


How easy is it to ser- 
vice our test cars? For 
example, is that heat- 
er hose clamp out in 
the open where it can 
be reached easily? To 
give you an approxi- 
mation of how diffi- 
cult it is for a typical 
person to perform var- 
ious service opera- 
tions on the cars, we 
examine each vehicle. 
Here's what the num- 
bers mean: 1, very 
difficult; 2, difficult; 
3, average degree of 
difficulty, no worse or 
better than most other 
cars; 4, easy; 5, very 
easy. 


Performance 
comparison 

with selected 
1977 models 


Checking fluid levels: 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 


Checking engine: 
Spark plu 

Distributor 

Carb adjustment 
Oil filter 

Oil fill 

Replacing hoses: 
Top radiator hose 
Lower radiator hose 
Heater hoses 


Changing bulbs: 
Headlights 

Ti hts 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Checking fu: 
Spare-tire acce! 
Changing belts 


‘iving) 


Accel. 0-60 mph 
(ft) 


Brakes 60-0 mph 


Mpg (cit: 
driving) 


Interior room is 
same in all three 
cars, but Malibu 
is over two feet 
shorter and 500 
to 1000 pounds 
lighter. Passen- 
gers sit more up- 
right, so that they 
take up less 
space. Malibu in- 
terior is only 
about 2.5 inches 
narrower than in- 
teriors of other 
cars, though ex- 
terior is about six 
inches narrower. 
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Handling (mph) 
(dBA) 


Noise @ 60 mph 


Maneuver (mph) 


Dodge Aspen 6 
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Olds Cutlass Supreme V8 


Honda Accord 4 


Chevrolet Caprice V8 


Ford Thunderbird V8 


Chrysler LeBaron V8 


Cadillac Seville V8 
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Malibu, LTD Il, and Monaco— 
specs, dimensions, and test results 


DAMENESIONS achei) 
Wheelbase. 
Overall length - 
Overall height 
Overall width . 
Track, FIR... 
Ground clearance. 
Front head room . 
Front hip room . 
Front leg room >... 
Rear head room ~. 
Rear hip room . 
Rear leg room (min.) 
Min. knee room ~ 
Couple distance .. 


‘SPECIFICATIONS 
Engine type ; 
Displacement (cu. in./L) 
Compression ratio 
Carburetion .. 

Net hp @ rpm 

Net torque @ rpm 
Transmission 


Axle ratio... 
Tire make 
Tire type 


Tire size 
Steering... 
Overall steering ratio 
Turns lock to lock 
Turn diameter (ft.) 
Front suspension 


Front stabilizer-bar 
diameter (in.) 


Rear suspension 


Rear stabilizer-bar 
diameter (in.) ... 
Brakes 


Brake swept area 

QAI) isssncienesy 
Fuel tank (gal)... 
Trunk space (cu. ft.) 
Liftover height (in.) 
Curb weight (Ibs.) 
F/R weight distribution (%) 
Basic price . 
Price as tested 
Options on test 


TEST RESULTS 
Acceleration (sec.) 
0-60 mph . 
25-70 mph 
Brake test (cool) 60-0 mph 
Stopping distance (ft.) 
Pedal pressure (Ibs.) 
Disk temperature CF). 
Brake test (hot) 60-0 mph 
Stopping distance (ft.) 
Pedal pressure (Ibs.) 
Disk temperature (F). 
Interior noise @ 60 mph 
(GBA) .... 
Handling test (mph) 
Maneuverability (mph) 


-. 108.1 


192.7 
54.2 
71.5 
58.5/57.8 

58 
38.5 


> 52.2 


42.8 
37.4 
55.6 
38.0 


351/5.7 
83:1 
2 bbl, 
144 @ 3200 
277 @ 1600 
3-speed 
automatic 
2.50:1 
Uniroyal 
Polyglas radial Zeta steel-belted 
radial 
P185/75R-14  HR78-14 
Power Power 


+ 16.5/14.3:1 21.7:1 


3.2 4.0 


e 41.2 


Independent Independent 
SLA w/coil SLA w/coil 
springs springs 


1.0 0.95 


4-link type w/  4-link Stabul 
coil springs coil springs 


--0.87 0.68 


Power; disk/ Power; disk! 
drum 


367.9 
22 
14.7 
28.2 
4270 
56/44 
$5505 
$8352 


HH 

117.4 
218.0 
54.3 


77.7 
61.9/62.0 
5.1 


38.7 
59.2 
42.6 
37.3 
59.2 
34.9 
0.7 
33. 


va 
318/5.2 
8.5:1 
2 bbl, 
140 @ 4000 
245 @ 1600 
3-speed 
automatic 
2.71:1 
Goodyear 
Custom Poly- 
steel radial 
GR78-15 
Power 
18.8:1 

3.5 
42 
Independent, 
nonparallel 
control arms, 
torsion bars 


0.94 
Parallel & longi- 
tudinal leaf 
springs 


None 
Power; disk/ 
drum 


372.0 
25.5 
19.7 
27 

3756 

54/46 

$4527 

$6634 


Auto trans ($307), 351 engine ($157),Auto trans 


power steering vinyl roof ($112), 
($152), power AM/FM stereo 
brakes ($69), air search radio 


cond. ($544), AM/ ($349), automatic- 


FM stereo radio temperature-con- 
($229), two-tone trol air cond. 
paint ($110), ($588), opera 
power windows windows ($51), 
($172), power  day/date clock 
door locks ($112) ($22), tilt wheel 
($70), 6-way 
power seat ($149) 


18.7 15.3 


+ 22.5 15.9 


125 151 
100 100 
130 132 


127 169 


140 200 


520 525 


T 68 


60 48.5 
28.1 23.6 


($320), air 
cond. ($563), 
power steering 
($158), 318 V8 
($176), AM 
radio ($80), 
Vinyl roof 
($121) 


14.5 
17 


133 
120 
220 


136 
100 
480 


69 
53 
24.6 


TEST CONDITIONS: Ambient temperature 50° F; relative humidity 60 percent; 
barometric pressure 30.1 inches 


At last, a Mpe 
U.S.-made minicar 


“It’s like a Rabbit with the hard 
edges rounded off,” observed PS 
automotive editor Jim Dunne. He 
was describing both the styling and 
road performance of Chrysler’s new 
minicars, the Dodge Omni and Ply- 
mouth Horizon, the first such cars 
designed and built in the U.S. 

PS tested the cars at the long- 
lead press preview held by Chrysler 
at its Michigan proving grounds, 
where even the bumps in the roads 
are designed the way the engineers 
want them. The cars were hand- 
built prototypes and preproduction 
pilot-line units, and some had as 
many as 20,000 test miles on them. 
While some magazines would call 
this a road test, PS will reserve its 
final judgments for our March is- 
sue, when we will have driven a 
new production-line Omni cross- 
country and have subjected it to 
our standard comprehensive tests. 

What we can tell you is that the 
Omni/Horizon is very much like 
the Rabbit in design, with front- 
wheel drive, transverse-mounted en- 
gine, and boxy styling, but with its 
own distinctly American personal- 
ity. This is the result, we were told, 
of careful designing and tuning of 
the suspension and of the Ameri- 
can-style interior trim. 

For a better ride, the suspension 
has about 114 inches more jounce 
travel at the front than a Rabbit. 
Specially designed rubber suspen- 
sion bushings eliminate some of the 
harshness and vibration you ex- 
perience as jiggling—even over 
smooth roads—in other small cars. 
The Omni I drove glided smoothly 
over tar strips and surface irregu- 
larities as if they weren’t there, 


just like a big American sedan. 
The penalty for „the added ride 
comfort was less crisp and direct 
response to steering changes—dif- 
ferent from the experience that is 
so enjoyable with small cars like 
the Rabbit and Fiesta. Straight- 
line stability is excellent, though. 

The interior feels very Ameri- 
can, with plusher upholstery and 
more luxurious carpeting in the 
deluxe models than in any other 
mini. Also you can get such com- 
fort and convenience items as fully 
integrated air conditioning, auto- 
matic transmission, AM/FM stereo, 
power brakes, and power steering. 
Best of all, there is ample room for 
four six-footers inside. 

Performance is brisk: From zero 
to an indicated 60 mph, we mea- 
sured 13.5 seconds for the manual- 
shift car and 16 seconds for the 
smooth-shifting automatic. Even on 
full-throttle runs there was vir- 
tually no torque-steer (slight pull- 
ing to one side under power), a 
result of equal-length half shafts 
that drive each front wheel. Block 
and internal parts for the 1.7-liter 
Lean Burn engine, plus the man- 
ual-shift transaxle, are currently 
purchased from VW. 

In the short time that we had the 
cars we discovered only two prob- 
lems: The engine is noisy and the 
automatic-equipped car is annoy- 
ingly slow moving off from rest. 

The only body style currently 
offered is the five-door hatchback. 
Price and fuel economy will be com- 
petitive with Rabbit and Fiesta, 
which means it will get about 35 
mpg and cost $3700 for the base 
car.—Rich Ceppos 
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For use on flat or curved sur- 
faces. An indispensable tool for 
the homeowner who does his 
own repairs. Takes one-fifth the 
time sanding painted surfaces, 
refinishing furniture prior to re- 


painting . . . sanding shutters, 
patio furniture, window frames 
and moldings. 


MERIT 


ABRASIVE PRODUCTS, INC. 


201 W. MANVILLE, BOX 5447 
COMPTON, CALIFORNIA 90224 


ORDER BY MAIL 


If not available from your local hardware 
dealer, or lumber yard, order direct: 


SANDER KIT 8 brush 6” wheel and 3 
abrasive refill coils. Adapters for 3/8 or 
1/4” chucks or bench motor. Price i 
includes postage and handling, S245 
Free Home Workshop and Craftsman 
brochure. sà 


DETROIT REPORT 


By JIM DUNNE 


Better belts 


That's what auto-safety engineers are 
working on as part of the campaign to 
meet the federal passive-restraint rules 
of the 1980's. Actually, each auto com- 
pany is working on two sets of restraints: 
the air bag and the automatic seat belt. 
The newest seat belts are similar to those 
offered now as an option on VW Rabbits. 
But the new belts are even better: They 
fit less tightly, and are not in the way 
when you enter the car. Crash experience 
of VW owners shows that the passive 
belt is a lifesaver, and is at least as effec- 
tive as the air bag. One problem with air 
bags is that manufacturers are not sure 
they can make the units reliable enough 
to last the life of the car. Another is that 
there are no studies that prove con- 
clusively that air bags work better than 
belts. The federal schedule calls for 
passive restraints in big cars by 1982, 
in smaller cars by 1983, and in all 1984 
models. 


Dieseling up 


GM has already announced plans to put 
the 350 V8 diesel in the Seville this year. 
Other plans call for more diesel-engine 
use in the 1979 models. Next year’s new 
front-drive Eldorado, Toronado, and Riv- 
iera will have diesel V8’s as options. 
Olds, the lead division in diesel research, 
will bring out a smaller diesel V8 next, 
probably in the 260- to 300-cu.-in. size. 
Buick is developing a diesel based on its 
highly successful V6. 

Both Olds and Buick are also consid- 
ering turbocharged diesels. Olds would 
like to turbocharge a small V8 diesel, and 
Buick is interested in a turbo V6 diesel. 
Mercedes, whose diesel cars account for 
almost 50 percent of all its U.S. sales, 
will begin selling a turbocharged diesel 
later this year. Turbocharging produces 
20 to 50 percent more power, yet does 
not diminish the diesel’s superior fuel 
economy. What you can end up with is 
four-cylinder economy with eight-cylin- 
der performance. 


Ford's better idea? 


Ford will pass up the diesel for the time 
being, instead concentrating its research 
on the Proco (programmed combustion) 
engine, which Ford officials cali a kind 
of “‘gas/diesel” engine. It gets the same 
fuel economy as the diesel, is equipped 
with fuel injection, and uses special 
spark plugs. Ford is not closing the door 
on the diesel completely, however. “We 
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have not ruled it out,” one Ford execu- 
tive reports. “We're id of glad GM is 
doing all this diesel work. It lets us take 
a look at the advantages of both the 
Proco and the diesel.” 


Cost-conscious Chevy 


Chevrolet executives admit that its 
chances of pioneering exotic new materi- 
als and designs are slim. “We have to 
leave that to the other di ns,” one of 
them says. “Our customers are price- 
conscious, so we can't use expensive, 
lightweight materials.” He was referring 
to aluminum engines, high-strength steel 
alloys in frame and body parts, and alum- 
inum, plastic, or magnesium wheels. The 
policy is an old one at GM, where Chevy 
—except for the Corvette—has tradition- 
ally been the lowest price line. The Vette 
will continue to offer radical design 
and innovative materials that will keep 
its price among the highest of any Chevy 
model. 


Down but not out 


Despite plans that call for the elimi- 
nation of the V8 engine in all GM cars 
by 1985, some insiders are saying the 
engine will still be around then, and for 
a good many years beyond. Chevy's gen- 
eral manager Bob Lund claims that his 
division will offer V8 engines in 1985. 
They will be smaller, more efficient pow- 
er plants that will help Chevy meet the 
1985 27.5-mpg fleet fuel-economy av- 
erage mandated by Washington. This di- 
rectly contradicts one plan GM submit- 
ted to the government that called for 
four- and six-cylinder engines exclusive- 
ly by that time. It was learned that the 
V8 of the next decade will be small in 
comparison to the present engines—300- 
cu.-in. displacement or less—and many 
will be diesels. Coupled with the 
lighter cars being planned for the 1980's, 
the engines will be capable of 30-plus 
mpg in highway driving. 


Balky brakes 


The biggest warranty cost for brakes 
goes to repair noisy ones, especially the 
disk brakes that are now used on almost 
all U.S. vehicles. The big problem is 
pads screeching against the disks like 
chalk across slate. Customers can’t stand 
that and demand repairs. Ironically 
American brake engineers have a com- 
plaint about customers: They'd like to 
know why buyers can't stand noisy 
brakes in U.S.-built cars, yet will put up 


with brake squeal in expensive imported 
models. 


How you avoid accidents 


In tests to determine what drivers see 
and what they do in accident situations, 
Nissan engineers discovered some inter- 
esting facts. In normal driving, the driver 
focuses his sight on a point about 45 
to 60 feet ahead. (Looking over the hood, 
the driver can see the roadway between 
20 and 30 feet ahead, so the focus point 
is about the same distance again ahead 
of that spot.) When an obstacle appears 
ahead, it takes 0.3 or 0.4 seconds before 
the driver's eyes shift toward it. Once 
the driver shifts his eyes to the obstacle, 
things happen in a hurry. He turns the 
wheel within 0.1 second, and keeps his 
eyes fixed on the obstacle until he clears 
it. Only then does he look at the shoulder 
of the road to figure what he has to do 
to stay out of a ditch. Researchers were 
impressed with the difference between 
the length of time it takes the eyes to 
react and the interval until the steering 
correction was made. The quick steering 
correction was considered the result of 
a conditioned reflex that required no 
conscious thought. 


Uplifting electronics 


With electronics controlling more and 
more automotive systems each year, it is 
not surprising to find GM introducing a 
new electronic load-leveling system. 
Most conventional load-leveling units 
consist of air-adjustable rear shock ab- 
sorbers, an on-board air pump, and a 
mechanical system that determines 
when the suspension is sagging under 
load and starts the pump going to raise 
the car back up to a safe ride height. 
Most older sensing units are mounted 
underneath the body, where they are ex- 
posed to water and road salts. The GM 
system replaces most of the corrosion- 
prone mechanical valving with an infra- 
ted LED beam and a photoelectric cell. 
Signals from this electronic sensor are 
interpreted by a built-in integrated circuit 
that turns on the air compressor. Monroe 
Auto, maker of Monroe shock absorbers, 
has developed a similar system that com- 
pletely encloses the LED/photocell unit 
within the shock absorber, virtually elim- 
inating the possibility of corrosion. The 
lighter cars become the more load-sensi- 
tive they tend to be. GM and Monroe 
believe the market for load-leveling de- 
vices is bound to expand greatly soon. 


Front or rear drive? 


GM engineers may lobby for rear-wheel 
drive on the new Camaro/Firebird due 
in 1980. The cars will be much more 
compact and much lighter than previous 
models. The engineers had planned to 
base the cars on the new front-drive com- 
pacts, but after experimenting with vari- 
ous suspension setups on a VW Scirocco 
they're not sure that front-wheel drive 
will give them the handling character- 
istics they want. The engineers would 
rather divide driving and steering chores 
between front and rear so that all the 
tires do more equal amounts of work. ETs) 


People write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Multi-Viscosity Misconception. | re- 
cently bought a new Oldsmobile with a 
350 V-8 engine and am a bit confused 
as to what weight oil I should be using. 
The new car dealer recommended 
Pennzoil 10W-40 oil. However, when I 
bought a new car 10 years ago, some- 
one recommended that I use Pennzoil 
20W-20 since varnish deposits are 
greater with the use of multi-viscosity 
oils. What do you suggest? 

H. O. M., Seattle, Washington 


We agree with your Oldsmobile dealer 
that you should use Pennzoil 10W-40 in 
your new car, There is no truth to the 
statement that the use of a single grade 
oil will result in less varnish deposits 
than a multi-viscosity oil. This is par- 
ticularly true in the Pennzoil line where 
both products have the same de- 
tergency level. The main difference is 
that the multi-viscosity vil contains a 
viscosity index improver which changes 
the characteristics of the oil. In other 
words, the [OW-40 oil will have the fast 


flow properties of a 10W when cold and 


still provide the protection of SAE 40 
when hot. The 20W-20 oil would be 
much thicker when cold and much thin- 
ner when hot and would not give you 
the overall protection the 10W-40 
provides. 


Case of the Missing Oil. I drive a 1971 
Dodge Dart with 90,000 miles on the 
engine. Although the car does not burn 
any oil, I have to add 2 quarts of oil 
every week. I have checked for leaks 
while the car is idle and have found 
none. Could the car possibly be losing 
oil only while it is running? If so, how 
can I remedy this situation? 

A.B., York, Pennsylvania 


Oil loss occurs either through internal 
leakage past rings and valves or exte 
nal leakage through seals and gaskets. 
We can eliminate any internal leakage 
since your engine does not burn oil. 
When the oil is under pressure, you may 


have some leakage through gaskets that 
may contribute to your oil loss, particu- 
larly when the car is running. We rec- 
ommend that you tighten all the nuts 
and bolts to assure proper seating of the 
gaskets. 


Brand Switching. Is it true that | 
should not change the brand of oil I've 
been using in my new car after the 
break-in period? 

K.G., Fresno, California 


There is no problem in changing from 
one brand of oil to another after break- 
in. We do suggest, however, that the oil 
filter be changed at the time of the oil 
change to prevent co-mingling of any 
large quantities of oil. A co-mixture 
would not ruin the engine, but mixing of 
additives of different brands of oil may 
detract from the general performance 
of either brand so you might not obtain 
the best performance of either oil. 


Ford Flicker. I drive a 1969 6 cylinder 
Ford Falcon which presently has 
30,000 miles on the engine. I notice 
that my oil light comes on when I slow 
down to exit from the parkway after 
hard driving. Also, after normal driv- 
ing, if I sit and idle for a while the oil 
light will flicker. I have removed the oil 
sensor to see if the oil pump is working 
properly, and have replaced it with a 
new one. What do you think could be 
causing the oil light to go on? 

J.C.Q., College Point, N.Y. 


The oil pressure light operates on a 
very low oil pressure, in the neighbor- 
hood of five to ten pounds. After a hard 
drive, the oil temperature rises. The oil 
flows faster at high temperatures, 
which probably causes your flickering 
oil light. The fact, however, that upon 
acceleration the oil pressure light goes 
out indicates satisfactory oil pressure. 
This has been confirmed by your 
examination of the oil pump. The oil 


level could, also, be down in your 
crankcase. But if the problem con- 
tinues, we suggest contacting your 
Ford Dealer. 


“HP”, I've been asking around what 
the abbreviation ‘‘HP’’ stands for and I 
keep getting conflicting answers. What 
does *‘HP”’ really mean? 

R.D.W., San Antonio, Texas 


“HP” can have several interpretations 
depending on the product class referred 
to. It generally means ‘‘Hypoid’’ when 
referring to a gear oil and ‘High Per- 
formance" in reference to a.motor oil. 


Superior SE. How does a motor oil be- 
come classified as an ‘‘SE’’ oil? Is it 
really necessary to use an SE rated 
acar? 


A.M., Milwaukee, Wisconsin 


Motor oil classified ‘'SE’’ has passed 
a series of engine tests and has been 
Proven to exceed car manufacturers’ 
warranty requirements, Use of oil not 
rated “SE” will void a new car war- 
ranty and result in premature engine 
failure. This is because late model en- 
gines operate at much higher tempera- 
tures and require a higher level of addi- 
tive treatment to control oxidation and 
contaminants. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 85 Years 


America's favorite do-it-yourself books. 
Over 2,000,000 copies sold! 


Here's your chance to join the #1 book club for do-it-yourselfers 
and get a ten-book library of practical know-how for just $1.95, The 
best-selling Popular Science Skill Book Library is a lifetime guide to 
doing scores of home handyman jobs like an expert. You save time, 
money and frustration on everything from fixing the plumbing, build- 
ing and finishing furniture . . . to doing your own masonry work, 
painting, papering, wiring, shop projects and more. Your guides are 
expert craftsmen who explain their ideas clearly and simply. You see 
how to do it in excellent show-how illustrations. Thousands of them! 
In all, you get instant handyman information whenever you need it. 


Build A Valuable Homeowner's Library at giant discounts! 


That's what Popular Science Book Club is all about. Expert how-to 
for today's do-it-yourselfer. Club membership entitles you to choose 
many more new books on your favorite handyman subjects. All at 
giant discounts. You also get first choice of special custom-written 
books—eommissioned specially by the Club—and offered exclusively 
to the membership at discount. The ten-volume Popular Science Skill 
Book Library is an example. First-rate how-to that can turn any home- 
owner into a first-rate handyman. You can get your thirty-five dollar 
Skill Book Library for just $1.95 . . . when you join Popular Science 
Book Club now. Send the card today! (Offer limited.) 


Remodeling how-to... Shop projects... 


„Plumbing savvy... 


l Each volume in handy shop size: 6” x 9”; bound in deluxe hard-gloss paper covers. 


opular Science 


Learn all the best ways to do-it-yourself and do it right! 


The best-selling Popular Science Skill Book Library in deluxe hard-gloss 
paperback editions. A $35.00 value—now yours for just $1.95. 
b” 1650 PAGES of step-by-step how-to by top do-it-yourself writers. 
«seso NEARLY 3000 SHOW-HOW ILLUSTRATIONS, photos, assembly 
drawings, building plans, tool diagrams, shop tips and more. 


A lifetime library of expert do-it-yourself know-how! 


HOW TO BUILD YOUR OWN FURNITURE by R. J. DeCristoforo. 
How to build tables, chairs, cabinets. desks and more with just 
three basic elements: slabs, rails and legs. Complete informa- 
tion on construction, tools, wood. hardware. fasteners, fixtures. 
How to adapt standard components in new ways. 


HOME GUIDE TO PLUMBING, HEATING, AIR CONDITIONING 
by George Daniels. Step-by-step how-to for doing your own 
maintenance, repairs, installations. All principles, tools, tech- 
niques, instructions. Plumbing: fixtures, drainage, septic sys- 
tems, more. Heating: electric, gas and oil heating, more. Air 
conditioning: systems, room units, more. 


HOW TO BUILD YOUR CABIN OR MODERN VACATION HOME 
by Harry Walton. Build your own vacation home for a small 
fraction of regular cost. You get complete construction methods 
for foundations, porches, fireplaces, chimney, paneling, siding, 
more. Sites, plans, materials, utilities, financing. 


HOW TO DO YOUR OWN WOOD FINISHING by Jackson Hand. 
How to finish new wood, apply fillers, bleaches, stains, paint, 
shellac, varnish, lacquer, enamel. A complete guide to restoring 
marred surfaces, antiques. More on novelty finishes including 
French polishes and glazes. Many pages in full color. 


HOW TO BUILD PATIOS AND DECKS by Richard Day. How to 
design and build a patio or deck for any-size property. No pre- 
vious woodworking or masonry experience needed. All the 
do-it-yourself how-to explains everything about construction 
materials, building plans, assembly techniques, tools, short- 
cuts, accessories. How to build footings, piers, posts, beams, 
tiles, more. 


MAIL ATTACHED CARD OR WRITE TO: 


sonry. Carpentry and more. 


uides you through every fix-and-finish-it job you'll ever do! 


HOW TO MAKE YOUR OWN RECREATION AND HOBBY ROOMS 
by Ralph Treves. Convert your attic; basement, garage, breeze- 

© way into a fun room easily, inexpensively. Complete instruction 
on carpentry, masonry, insulation, wiring, heating, decorating, 
more, Floors, walls, windows, doors, dormers, storage ideas, 
more. 


HOME GUIDE TO LAWNS AND LANDSCAPING by Bruce 
Cassiday. Professional home landscaping tips and how-to on 
testing and grading the soil, sowing proper seed and sod, plant- 
ing over 100 different deciduous and evergreen trees and more 
than 100 different ornamental shrubs, hedges, border plants. 
How to use flagstone, pebbles, slate, railroad ties, much more. 


HOW TO USE HAND AND POWER TOOLS by George Daniels. 
How to choose, use, take care of all tools. Hand tools: hammers, 
saws, chisels, planes, more. Power tools: sabre saws, drills, 
routers, sanders, lathes, more. How to set up a power shop, 
safety practices, money-saving ideas, shortcuts. 


HOW TO WORK WITH CONCRETE AND MASONRY by Darrell 
Huff. The do-it-yourself answer book on how to mix, pour, rein- 
force, cure, trowel, texture and color concrete. How to lay 
bricks, block, stone, flagstones. How to top and waterproof a 
wall. Step-by-step instructions for building forms for founda- 
tions, patios, barbecues. How to use transit-mix and ready-mix 
concrete. All finishing details. 


HOW TO BE YOUR OWN HOME ELECTRICIAN by George Dan- 
iels. All the basics of electrical tools, codes, types of wire, 
house wiring, service wiring, outlets, plugs, switches, fixtures, 
doorbells, fuses, electric motors and more. Also, basic electrical 
theory, safety information, NEC requirements. 


lub membership entitles you to choose many more books at Club discounts up 
60% and more. Brand new handyman books on all of your favorite subjects: Home 
provement & Repair. Housebuilding. Wiring. Plumbing. Woodworking. Cars & 
ar Repair. Workshops. Appliance Repair. Electronics. Science. Technology. 


Each illustrated volume with INDEX to find what you wantin a hurry. 


‘Skill Books 


harpen all of your handyman skills and save time, effort and dollars! 


MORTISE 
TENONA\ 


How Popular Science Book Club Works 


First, you get your 10-book Popular Science Skill Book Library 
(regular price $35.00) for only $1.95 plus postage and handling. 
Send no money now. We'll bill you after you receive your books. 

Then, about every four weeks (15 times a year), you'll receive a 
cribing the coming selection and alternate 
bulletin promptly. If you want the Main 
it will be shipped to you automatically. 
t the Main Selection, or want an alternate book, 
or no books at all, indicate your wishes on the form that comes 
with the bulletin and return it before the date shown. (You will 
always have at least 10 days in which to do this, but in the unlikely 
event that you don’t, and you receive an unwanted book, you may 
return our expense.) 

BIG DISCOUNTS—Your prompt review of each bulletin and your 
prompt return of the special form (if you do not want a Main 
Selection or if you wish, to order alternate books) enable us to 
service members most efficiently and help keep pri his, 
in turn, enables us to offer you huge Club discounts up 10 60% 
and sometimes more. 

Your only membership requirement is to take just two more 

ico within a year. To retain your Club discount 

book a year thereatte 
sount and virtually 
1S: same_ paper, 
“Popular Science 
find do-it-yourself 


If you do not 


Book Ciub offers you the best new, often hari 
books at the biggest bargains available, 


Tool tips... 


Building details... Finishing schedules... 


POPULAR SCIENCE BOOK CLUB Po. Box 2006, Latham, N.Y. 12111 


LOOK AND LISTEN 


By JOHN FREE 


counter tape 


Computer-controlled cassettes 


Continuous improvements in cassette 
hardware and tape [PS, June, Aug. '77] 
has made hi-fi sound from cassettes 
as good as from most discs. But while 
discs give you instant access to specific 
music bands, cassettes require fast- 
forwarding, stopping, and starting to lo- 
cate one song or movement. 

Sharp's latest cassette deck, the RT- 
3388 (above), goes a long way to eli- 
minate this difference. The under-$300 
machine has a built-in microcomputer 
that makes it easy to preprogram the 
songs you want to hear. Of course, you 
still have to wait for the tape to unwind 
to the selections you've programmed. 

At a press demonstration, | watched 
the deck fast-forward and reverse on 
command to play selections programmed 
into its microprocessor memory. The 
3388 can skip ahead 19 songs, go back 
to play song two, then forward to song 
five, and so on. Sensing circuits detect 
blank (non-signal) segments between 
songs. You have to press a button 
for each selection. Sharp plans to 
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market a more advanced model later 
that will automatically switch to new 
selections, but it will cost more. 

A calculator-like keyboard and large 
uid-crystal-display (LCD) panel are 
used to program the microcomputer and 
monitor the deck’s operation. A quartz- 
crystal clock—with a battery backup in 
case the power fails—shows the time, 
and the clock/microcomputer can be set 
to turn the deck on while you're away, 
record for a preset time, then shut the 
recorder off. A receiver or another com- 
ponent plugged into an AC outlet is also 
turned on and off. The LCD panel also 
indicates the direction of tape travel, 
tape footage, tape digits (counter), and 
other information. 

Using the memory-rewind and compu- 
ter-memory features, you can mark off 
a specific section of tape to be replayed. 
Specifications are good for the price: 
30 to 15,000-Hz frequency response 
(+3dB), 0.06 percent wow and flutter, 
and 64 dB signal-to-noise ratio with 
Dolby. 


Jeweled turntable 


Studer ReVox, the Swiss firm noted for 
high-quality professional and audiophile 
tape recorders, plans to enter the turn- 
table market this spring. ReVox's new 
B790, which features direct drive and 
tangential tracking, will cost from $600 
to $700 (with cartridge). 

Some unique features protect discs 
from damage. For example, | saw the 
Swiss design engineer for the turntable 
push against the tone-arm cradle (1, 
below) while a disc was playing. The 
turntable’s ultrashort (1.6 inch) tone arm 
(2) instantly retracted to prevent the sur- 


face of the disk from getting scratched. 

The tone arm pivots on a jeweled 
bearing (3), and a patented guidance 
mechanism with a curved magnet (4) in- 
sures that the arm moves only in the 
proper directions. An electromagnet (5) 
lowers or raises the arm under electronic 
control; two photodiodes (6) can actu- 
ate the arm if they receive unequal 
amounts of light from an LED when the 
arm is displaced even slightly to one 
side. A geared servo motor (7) guides 
the tone-arm cradle, The B790 has push- 
button operation and digital speed read- 
out on an LED display. 


Brief looks 


@ Ready for flat-screen TV? Sharp 
says that in about three years it will 
have a six-inch black-and-white set with 
a screen just over one inch thick. Mean- 
while, this year, Sharp will have a three- 
tube, super-bright, projection color TV 
with a seven-foot screen. Other set 
makers planning to introduce three-tube 
models: Matsushita, Mitsubishi, and 
perhaps General Electric. 

@ Audio discs based on video-disc 
technology and using digital pulse-code 
modulation (PCM) to provide extra- 
ordinary fidelity have been demonstrated 
with experimental phonographs by 
Sony, Hitachi, and Mitsubishi. The same 
firms, joined by Matsushita, are also 
making add-on PCM adapters to convert 
the newest video-cassette decks into 
ultra-high-fidelity audio recorders. 

@ Tests conducted by the FCC indi- 
cate that listeners perceive four-channel 
FM broadcasts that use a four-track 
(discrete) tape source as only slightly 
superior to SQ matrix-encoded quadra- 
phonic FM, Other FM tests using differ- 
ent quadraphonic encoding methods 
have been conducted by a separate na- 
tional committee. An FCC decision on 
a national FM quadraphonic standard is 
still pending. 

@ Prerecorded movies in both the 
Beta and VHS video-cassette formats 
[PS, Nov. ‘77] are being sold by Mag- 
netic Video Corp, (Farmington Hills, 


Mich.) for $25 to $65. 20th Century-Fox 
has licensed the firm to duplicate some 
100 films. Some movie companies are 
opposing film-to-tape transfers. 


THE ONLY THING 
IT HAS IN COMMON WITH 
OTHER 7-INCH TAPE DECKS 
_ IS THESIZE OF ITS REELS. 


Pioneer's new RT-707 has a lot more in 
common with today's most sophisticated 10-inch 
tape decks than it does with most 7-inch tape decks. 
! Because unlike other 7-inch tape decks, the 

RT-707 isn't filled with 15 year old ideas. 
i Take the drive system of the RT-707. 
Instead of the old fashioned belt-drive system, 
the RT-707 is driven by a far more accurate and 
- efficient AC Servo direct-drive motor. This motor 
generates its own frequency to help correct even the 
slightest variation in tape speed. Which all but 
eliminates wow and flutter. And because it doesn’t 
enerate heat like the belt-driven “dinosaurs” it 
loesn’t need a fan. So all you'll hear is music with a 
clarity and crispness not possible on any 7-inch, or 
many 10-inch tape decks. 
Our direct-drive system also makes pitch 
control possible. To help you regulate the speed of 
the tape and give you greater control over your 
reco ings: 
With technology like this it shouldn't surprise 
you that our super-sensitive heads will deliver 


frequencies trom 20 to 28,000 Hertz. And our 
pre-amp section is built to handle 30 decibels more 
than any other 7-inch tape deck without distorting. 

But great sound isn’t everything. 

As you can see, the RT-707 is smaller and 
more compact than other tape decks. It’s also 
rack-mountable. And unlike any other tape deck, it's 
stackable. So it'll fit right in with the rest of your 
components. 

But frankly, all the revolutionary thinking that 
went into the RI-707 wouldn't mean much if it 
weren't also built to fit comfortably into your 
budget. It is. 

See your Pioneer dealer for a closer look at 
this extraordinary 7-inch tape deck. 

We think you'll find the only things that the 
RT-707 has in common with other 7-inch tape decks 
is the size of the reels. 


And the size of OPRPIONGCER 


thejprice: WE BRING IT BACK ALIVE. 


©1977 U S. Pioneer Electronics, 85 Oxtord Drive, Moonachie, New lersey 07074 


High Fidelity Components 
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THE RT 707 


Advice from an expert 
on those 


15-30000-mile 
oils 


Mr. Trites is a well-known authority and 
consultant on automotive lubrication. He 
played an important part in the develop- 
ment of synthetic crankcase lubricants 
for Hatco, Inc., one of the largest mak- 
ers of synthetics, and now heads his 
own company, which makes specialized 
lubricants. 


By ROBERT T. TRITES 
PRESIDENT, ROKAY LUBRICANTS, INC. 


How far can you go between oil 
drains for your car? You see a lot 
of ads these days for lubricants 
that claim they can last 15-, 20-, or 
even 25,000 miles. That’s three or 
four times farther than the instruc- 
tion book in the glove box tells you 
to go. So what should you do? 

Unfortunately, there’s no easy 
answer. There is considerable evi- 
dence that some oils can go past 
the recommended distance. But at 
the same time, the auto companies 
are right when they tell you to 
drain your oil every six or seven 
thousand miles. To understand why 
I say there are no absolute rights 
or wrongs in this matter, let’s re- 
view a few basics about engine lu- 
brication and the demands put on 
the oil in your crankcase. 

Oil does three basic jobs. First, 
it lubricates the engine, reducing 
friction between moving parts, al- 
lowing them to move freely past 
one another with minimum wear, 
and reducing the tendency to gen- 
erate heat. Second, it acts as a 
coolant, removing heat from work- 
ing parts. And third, it keeps the 
inside of the engine clean. All of 
the combustion products that 
squeeze down around the piston— 
engineers call them the blow-by 
products—end up in the oil. So do 
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the oil particles oxidized by high 
engine temperatures, dirt that 
somehow gets in, and various other 
contaminants. If the engine is to be 
protected, the oil must hold all of 
these things in suspension until 
drain time. 

Oil alone, even the best-quality 
oil, can’t handle these jobs. So man- 
ufacturers put in additives. For ex- 
ample, viscosity improvers (VI) 
make possible a multiviscosity rat- 
ing such as 10W-40 so that you 
have in effect a thin oil for easy 
starting when the engine is cold 
and a thick oil to protect the engine 
at high temperatures. Anti-oxidants 
help the oil resist breaking down 
in the brutal high-temperature en- 
vironment of the modern engine. 
Detergents and dispersants clean 
the engine and keep the contami- 
nants in suspension. That way, they 
don’t fall out and coat moving 
parts, clog oil passages, and other- 
wise gum up engine operations. Ex- 
treme-pressure agents help prevent 
wear in such critical areas as the 
camshaft and valve lifters. 

A high-quality oil that has 
enough of these additives and 
that’s changed on a regular basis 
keeps your engine healthy for a 
hundred thousand miles or more. 
But an improperly formulated oil, 
or one that stays in the crankcase 
too long, can kill it in half that time 
or less. How? 

© Additive depletion. If you use 
up the extreme-pressure agent, cam- 
shaft and valve-lifter wear will 
quickly send you in for a major 
overhaul. If your oil loses its dis- 
persancy, or if it has a bigger load 
of contaminants than it can handle, 
the engine will begin to get sludged 
up and can suffer major damage. 


@ Oil thickening. Engine temper- 
atures have been creeping up 
steadily. Some parts of modern en- 
gines under some conditions actu- 
ally get up to a sizzling 300 degrees 
F or higher. Even the best petrol- 
eum-based oils begin to break down 
—oxidize—and thicken at such tem- 
peratures. An oxidized, thickened 
oil can’t lubricate very well and 
will damage an engine severely 
in relatively few miles of driving. 

@ Abrasives. The air cleaner is 
supposed to keep dust and sand out 
of your oil. But a little gets in any- 
way—sometimes a lot. If it stays 
there, it will cause high wear and 
make you a candidate for a major 
engine overhaul prematurely. 

The car companies have literally 
trillions of miles of experience with 
modern engines running on modern, 
SE grade, high-quality lubricants. 
What they’ve learned is that prac- 
tically all cars, even those in very 
tough service, will get long trouble- 
free engine life if the oil is drained 
at recommended intervals—6000- 
7000 miles. That oil drain gets rid 
of suspended abrasives, and it re- 
places the old oil with a fresh, addi- 
tive-rich lubricant. 

Certainly, many cars can go 
longer between oil changes than 
these conservative recommenda- 
tions. But can they do it safely? 
Can you know whether your addi- 
tives are depleted, whether your 
oil has thickened, or whether you’re 
getting dangerously high in abra- 
sives? You could use oil analysis 
[PS, Aug. ’77] to extend your oil 
drain, but that costs about $10; you 
can change oil for less. 

So what should you do? Well, 
here is the situation. Some of the 

Continued 


Inflate-All 90 Portable 12 
Compressor. ‘ 


-Volt® Air 


Aquarius=12-Volt RV Automatic 
Water Pump. = pi 


Get one free with this RV Air Conditioner. 


Get a FREE Inflate-All or Aquarius 
Water Pump when you buy a Cole- 
man Deluxe "A” Model Air Condition- 
er now before our busy season. The 
Inflate-All plugs into your cigarette 
lighter and inflates anything from 
tires to toys. The Aquarius provides 
running water for RVs with just a turn 
of the tap! The choice is yours when 
you choose Coleman, the number 
one name in cool RV comfort. 

Why Coleman? Because you get 
more performance. More depend- 
ability and efficiency. And quiet 
operation. It all adds up to more 
summer comfort in your RV. And 
that’s where it really counts. 

Count yourself in right now. Buy 
the best. Buy early. Your choice of a 
FREE cool gift is as close as your 
Coleman RV Dealer! 


Limited time offer expires March 31, 
1978. Claims postmarked after April 15, 
1978 will not be honored. 


All Coleman “A” Models feature 
the exclusive Dial-A-Comfort™ 
Control that lets you “fine-tune” 
your personal combination of 
quiet and cool. 


Free „ 


Oscar Cooler 
with the purchase of 
Coleman RV Air Con- 
ditioning with Elect-A- 
Heat™! Get up to 5,600 
BTUs of chill-chasing 
warmth built right into 
your Coleman Air Con- 
ditioner, and this 4- 
gallon poly-lite Coleman cooler is free! 
You'll get this, plus your choice of a free 
Inflate-All or Aquarius Water Pump with 
the purchase of Coleman Deluxe Air 
Conditioning with heat. Offer good only 
in U.S.A. 


Leads the way. 


The Coleman Company, Inc., Recreational Vehicle Products, Wichita, Kansas 67201 


Copyright © 1977 by The Coleman Company, Inc. 


15-30,000-mile oils 


[Continued] 


new products being advertised for 
long drain intervals are certainly 
better than standard SE oils. Some 
labelled SE+ contain bigger addi- 
tive packages that will last longer. 
Some are either all or part synthet- 
ic [PS, April ’76]. The synthetic 
molecules withstand heat better 
and resist thickening. They have 
a naturally higher detergency, so 
they can safely hold more sludge, 
blow-by products, and other con- 
taminants in suspension. Thus, 
many will take you safely through 
more miles than the car manufac- 
turer recommends. 

But there are still problems. 
First, there are no standards to tell 
you which of these oils can go 
longer than standard SE oils and 
which can’t. (There may be such 
standards in a few years.) Second, 
what are you going to do about 
dirt? If you live in a relatively non- 
dusty area, take good care of your 
air-cleaning system, and change 
your air filter regularly, you prob- 
ably won’t have problems with 
abrasives in the oil. But if you live 
in a dusty area, you're taking 
chances with an extended drain 
period. 

So should you use extended- 
drain products and go for 15-, 20-, or 
25,000 miles between drains? Like 
the auto manufacturers, you may 
decide the risk isn’t worth it. But 
if you want to take advantage of 
the unquestioned technological ad- 
vances that have been made in en- 
gine lubricants and lubrication, 
you'll probably choose another ap- 
proach. Some of the companies 
making extended-drain products 
have published impressive studies 
showing that at least under some 
conditions, cars can go incredible 
distances without a change. As re- 
ported in Poputar Science [April, 
’76|, Raymond Potter, well-known 
automotive authority and former 
head of Ford’s engine lubrication 
department, ran his car 100,000 
miles on synthetic oil without a 
change, then tore down the engine 
and found most parts still met new- 
car specs. (Of course, Mr. Potter 
had regular oil analyses throughout 
the 100,000 miles, so he knew his 
oil and engine were okay.) 

If you decide to go the long-drain 
route, which oil should you use? 
Since there are no specs you can 
rely on, you'll have to trust the 
manufacturers. Pick the one whose 
studies impress you most and who 
can substantiate his claim with hard 
data. GE) 
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Survey 8OO miles per day by 
prospecting from the air 


Its mission: pinpoint the location 
of major mineral deposits in remote 
parts of the world—from 500 feet in 
the air and at 75 miles per hour. 

Its long, pointed proboscis and 
extended tapering “stinger” tail 
make this eerie-looking plane re- 
semble some kind of giant prehis- 
toric bird. But even without these 
attachments, the aircraft, a Britten- 
Norman Trislander, is an unusual 
design with impressive STOL mini- 
airliner performance. With the 
pointed nose and tail plus internal 
sensing equipment that make up 
its airborne electromagnetic detec- 
tion system, it performs rather ex- 
otic secretive jobs. Using this kind 
of airborne electronic survey equip- 
ment, Questor Surveys Limited, of 
Toronto, Canada, has located a 
dozen major mineral deposits in 
Canada and Wisconsin and is ex- 
tending operations overseas. 

The electronic system is an im- 
proved version of the electromag- 
netic signal-processing device con- 
ceived by A. R. Barringer in the 
1950’s and used by the mining in- 
dustry to detect anomalies in earth 
structure. Its use led to the dis- 
covery of ore bodies in South Africa 


On-board equipment is sophisticated 
electromagnetic detection system. Digi- 
tal data is recorded on magnetic tape. 


and Australia as well as North 
America. 

Originally, the detection equip- 
ment was big and heavy. It required 
giant WWII Canso PBY flying 
boats to fly it to remote parts of 
the world and provide stable air- 
borne platforms for optimum sur- 
veying and reception. Improved 
techniques in electronic signal pro- 
cessing led to lighter detection 
equipment and the ability to use 
smaller, less expensively operated 
planes. 

The new equipment records in- 
formation with digital acquisition 
units on seven-track magnetic tape. 
Data include input, magnetometer, 
and altimeter information. With 
the Trislander, a crew can produce 
as much as 800 miles of survey cov- 
erage in a day in good weather. 

For proprietary reasons, there is 
considerable secrecy involved in 
contracts for this kind of aerial 
surveying. But the fact that the 
number of planes used is increasing 
indicates it is effective. 

A good geophysical survey plane 
is required to fly slow and low with 
safety. The sensitive instruments 
that record minuscule electromag- 
netic data can also pick up spurious 
signals from things like static elec- 
tricity buildup in the airplane. This 
kind of static can be induced mere- 
ly by wing flexing—a reason the 
planes have very stiff wings. 

The Trislander, propeller-driven 
with three Lycoming reciprocating 
engines, is normally an 18-seat 
mini-airliner. Made on the Isle of 
Wight off southern England, it 
was called the Islander, a twin-en- 
gine nine-seater with fixed landing 
gear. Adding the third engine on 
the tail and stretching the cabin 
improved its load-carrying capacity 
from about 650 pounds of instru- 
ments to over half a ton with crew 
of three and fuel for 7.5 hours.— 
Ben Kocivar 


~. Today’s jeans and today’s 

_ pickups play a much 
broader role in our lives 

* than ever before. 

We dress up in jeans. We 
step out in pickups. Out to 
dinner. In to the office. Off 
to the airport. And as the 

~ role of the pickup has 
changed... well, so have 
Dodge pickups. 
Oh, the hard-nosed, 


no-frills Dodge pickup is 
still around. But there’s a 
whole new generation of 
Dodge pickups. Like the 
Adventurer SE yousee here. 
With optional dressy paint 
job and chrome-styled road 
wheels. Slick chrome trim. 
Interiors with cushiony 
cloth-and-vinyl seating. Lots 
of little conveniences. And 
a list of options that would 


have grandpa scratching 
his head. 

There’s a whole new 
generation decked out in 
jeans. And in love with 
pickups. 

Fortunately, there’s alsoa 
whole new array of Dodge 
pickups. Which you can buy 


or lease at your Dodge 
Dealer’s. 

After all, you’d be dealing 
with the fastest growing 
truck company in America. 


2377 increase from 1966 to 1976 


©B&WT Co. 8 mg. “tar”, 0.7 mg. nicotine av. per cigarette by FTC method. 


FACT 1: We dont want your taste buds to go to sleep. 


FACT reduces the hyde* gases that we believe muddy the flavor of fine 
tobaccos so you can enjoy wide-awake taste. 


FACT 2:We have smoke scrubbers in our filter. 


These Purite® scrubbers work like magnets to reduce these same 
aldehydes and let the fine flavor come through. 


FACT 3:We have a patent on flavorin ~~ 
low ‘tar’ cigarettes: “3828800. 


Our Purite filter helps deliver flavor in a way so new we've 
been able to patent it. 
Add it all up. Low gas, low ‘tar; flavor. That’s a FACT. 
makdchyde, Cro 
Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Available in regular and menthol. 
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cience 


The Pulsar II radiotelephone we borrowed 
to photograph for our story was all right 
for showing what the hardware looked 
like, but when we decided to photograph 
it for the cover, we wanted all the num- 
bers to light up in their proper places. 
It appeared that this couldn't be done, 
since they light up in response to signals 
from the transmitter and there was no 
transmitter in the New York area. We 
phoned the engineers at Motorola about 
our problem, and over a weekend they 
fabricated a black box that would fool 
the receiver into acting as though it was 
locked into a transmitter. This gave us 
our numbers, which you can see in the 
cover photo. Our next problem was find- 
ing a camera angle to best show the 
equipment in use. The usual front seat 
of a car didn't give us the freedom for 
the best angle. We located a Cadillac 
Seville with a sun roof, and that allowed 
us to peer down from above. You'll learn 
how it all works in our story beginning 
on page 62. 


Graphite fibers for cars? 


They have had an important role in our 
spacecraft and in modern high-perform- 
ance airplanes, but graphite-fiber-com- 
posite materials [PS, April '75] haven't 
made much headway in the automobile 
industry. These amazing man-made ma- 
terials are four times stronger than steel, 
pound for pound. But they've been too 
expensive for down-to-earth products 
like automobiles, the car makers said. 
Now the pressure for more mpg is caus- 
ing at least one maker, Ford, to take a 
serious look at the potentials of this 
space-age development. Lee A. lacocca, 
president of Ford, said recently that Ford 
“is now building a prototype car whose 
body, chassis, and power train will em- 
ploy graphite fiber to the greatest extent 
possible.” The incentive is obvious when 
you learn that a 4000-pound car can be 
trimmed to 2750 pounds using the new 
materials. Reducing weight is still the 
most efficient way to increase mpg. Ford 
is already trying graphite for selected 
components in current production cars. 
The 1977 Granada, for example, has a 
graphite-fiber-composite drive shaft that 
weighs only 12 pounds, compared to 17.4 
Pounds for the same thing in steel. 


We can have it either way 
Consumer demand in 1990 for all forms 


of energy could range from almost dou- 
bling the 1974 level to a decline of about 
10 percent, say Cornell University econ- 
omists. Which it will be depends largely 
on whether the government presents the 
true costs of energy. Present policies 
disguise the true costs of energy pro- 
duction. Energy is still artificially cheap, 
the economists argue. If the government 
continues to subsidize energy produc- 
tion, either directly by financial support 
or indirectly by ignoring the environ- 
mental costs, the relatively low price 
could increase the demand and return us 
to the growth rates of energy consump- 
tion established prior to 1974. The Cor- 
nell economists offer the possibility of 
taking a step in a new direction: taxing 
energy use to reflect the real costs. Cus- 
tomers would be charged a higher price, 
reducing demand, but producers would 
not get excessive profits. This study, 
entitled "Energy Demand: Conservation, 
Taxation and Growth,” was prepared for 
the National Academy of Sciences. Cop- 
ies are available by writing to T. D. Mount, 
Department of Agricultural Economics, 
Cornell University, Ithaca, N. Y. 14853. 


Methanol —a major energy 
source 


The alcohol made from fossil or renew- 
able sources [PS, Apr. '75] is entering a 
period of extraordinary commercial sig- 
nificance, according to a new study. It 
will become a major industrial fuel in the 
1980's, says the three-volume, 980-page 
report just completed by Roger Williams 
Technical and Economic Services and 
Charles Stokes Consulting Group. The 
transition of methanol from an industrial 
chemical to a high-volume industrial and 
commercial fuel—burned for its heat 
value —is likely to begin in the early 
1980's, the study says. By the end of the 
decade it will be a major factor in world 
fuel markets. “We believe that methanol’s 
effect on world power-fuel markets will 
be the biggest change in the fuel picture 
since the commercialization of natural- 
gas fuel,’” Williams and Stokes say. Pro- 
duction plants are now in the planning 
stage to begin production in the 1980's. 
Among the points made in the study: 
Non-polluting methanol works in present 
gas turbines used to generate electricity; 
it can be made close to its source of raw 
material and shipped more economically 
and safely than comparable fuels; it can 
be made readily from almost any carbon- 


containing compound including renew- 
able sources such as high-yield plant life; 
it can be converted easily to gasoline. 


1595 miles per gallon 


After our December issue went to press 
with the story about the British car that 
achieved 914 mpg, we got word from 
Germany that made that unbelievable 
record just an ordinary has-been. A group 
of apprentices at Mercedes-Benz put to- 
gether a car powered by a tiny diesel 
engine that set a new record of 1595 mpg 
with an average speed of 20.2 mph. The 
contest, also sponsored by Shell Oil Co., 
was held at the Hockenheim Ring race- 
track. The winning car was propelled by 
an air-cooled, one-cylinder diesel of less 
than one hp—a Farymann Diesel series 
K50 that is used to power such things as 
small generator sets, refrigerators, pumps 
and sickle-bar mowers. The car is 18 
inches high, 106 inches long, runs on 
three bicycle wheels, and has a total 
weight of about 125 pounds. The runner- 
up, a four-wheeled diesel, got only 1470 
mpg. 


Flywheel power 


The potential advantages of incorporat- 
ing a flywheel in the drive train of an 
automobile continue to intrigue inventors 
and researchers [PS, Aug. '70; Aug. '73]. 
The benefits for stop-and-go driving are 
particularly attractive. The latest efforts 
were displayed recently at a meeting 
sponsored by the Lawrence Livermore 
Laboratory and the Department of En- 
ergy, attended by 150 flywheel authori- 
ties from nine countries. Star of the show 
was a 1976 Pinto with a 200-pound fly- 
wheel installed horizontally under the 
floor. The engine can power either the 
flywheel or the car, or the engine can be 
shut off and the flywheel alone used to 
move the car. The Pinto was modified 
for flywheel power by Andy Frank, an 
associate professor at the University of 
Wisconsin. Garrett AiResearch Mfg. Co. 
showed a rebuilt Postal Service electric 
Jeep using a flywheel that can be ener- 
gized from an electric outlet, the car's 
batteries, or the kinetic energy of the 
moving vehicle. 
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Microelectronics 


-tiny Chips that trim costs 
and make life easier 


` General-purpose computer 
circuits are creating a hidden 
revolution in new products 


By JIM SCHEFTER 


What do automobiles, microwave 
ovens, doorbells, and blackjack have 
in common? 

What’s behind smart telephones 
and intelligent terminals? 

What’s the connection between 
flipping a bubble, loading a RAM, 
and blowing a PROM? 

Answer to all of the above: elec- 
tronics, or, more precisely, micro- 
electronics. There’s a microelec- 
tronics revolution under way that’s 
putting the power of the computer 
into your shop, home, car, coat 
pocket, and lots of other places. 

The circuit-miniaturization trend 
began 31 years ago with the devel- 
opment of the transistor. Today, 
tens of thousands of transistors fit 
on pieces of silicon the size of a 
match head. And with this incredi- 
ble microelectronic shrinkage have 
come significant price cuts for cir- 
cuit functions and big gains in re- 
liability with fewer connections. 

A special type of microelectronic 
circuit called the microprocessor is 
the catalyst for the computer re- 
volution: 

@ Automobiles and microwave 
ovens with microprocessor controls 
are on the market, and the micro- 
processor in a new pocket-size black- 
jack game is so good that it exactly 
duplicates the game you’d play at a 
Las Vegas table. 

© The heart of a new electronic 
doorbell is a microprocessor that lets 
you select from 16 songs or chime 
combinations; different doors can 
summon you with different sounds. 

@ Smart telephones and intelli- 
gent terminals also are products of 
the new microelectronics. A smart 
telephone remembers the last num- 
ber you dialed and tries it again at 
the touch of a single button. Ad- 
vanced versions will include auto- 
matic redialing, built-in calculators, 
clocks, and more. An intelligent 
terminal connects to a master com- 
puter but has its own built-in micro- 
computer and memory to handle the 
routine functions. 

@ Bubbles, RAM’s, and PROM’s 
are different types of microelec- 
tronic memories used with compu- 
ters; flipping, loading, and blowing 
all mean that you’re entering data. 
The microelectronics revolution has 
a language of its own (see glossary) . 

The microprocessor [PS, March 
1977], a tiny silicon-based chip that 
puts computer power to work on 


everyday tasks, was developed in 
1971 at the Intel Corp. in Santa 
Clara, Calif. 

A microprocessor is not a com- 
puter. It’s a central processing unit 
(CPU), a computer’s logical brain. 
Three more sections are needed to 
complete a computer: a memory 
containing basic instructions, such 
as how to add and subtract (the 
program); a memory to store new 
instructions and results; and an in- 
put/output (I/O) unit. 

In the beginning, even with large- 
scale-integration (LSI) techniques 
that put thousands of transistors on 
a chip, each section required its own 
electronic chip or series of chips. 
Now all four can be packed rou- 
tinely into a single quarter-inch 
piece of silicon that is usually called 
a microprocessor chip, or micro- 
computer. 

It’s this ability to pack more and 


transistors on 
AMI's VMOS microcircuit are so small 
that eight of the V-shaped devices fit 
across a human hair (foreground). 


Computer-memory 


more components into less and less 
space that keeps the microelectron- 
ics revolution accelerating. That 
ability is based on steady improve- 
ments in processes, materials, and 
controls, rather than any single 
breakthrough in technology. 

In the late 1960's, electronic- 
chip manufacturing was metal- 
based (usually aluminum) and 
allowed densities of 100 or so tran- 
sistors per square millimeter. A 
switch to metal-oxide-semiconduc- 
tor (MOS) technology changed the 
electrical properties of chips enough 
to double circuit densities; transis- 
tors could be packed closer together 
without interfering with each other. 

Improvements in substrates (the 
silicon base of the chip), better 
resolution in the photolithography 
process that shrinks complex pat- 
terns onto chip surfaces, new tech- 
niques to etch gaps between tran- 


sistors and fill them with insulating 
oxide, and other control procedures 
all contributed to the dense packing 
achieved today. 

Still another new process that 
reduces circuit size by about 40 
percent was announced in 1977 
by American Microsystems, Inc. 
(AMI) of Santa Clara. The method 
—called VMOS, for V-groove metal- 
oxide semiconductor—cuts micro- 
scopic grooves into the silicon chip. 
With current now flowing vertically 
as well as horizontally, more com- 
ponents can be packed into the 
same space, operations are faster, 
and manufacturing is cheaper. 

More improvements are coming. 
Most companies are looking toward 
electron-beam masks (the patterns 
used to form circuits) to replace 
optical photographic techniques, 
and electric plasma etching to re- 
place chemical etching. Another 
tenfold increase in component den- 
sities is on the horizon, the experts 
say. 

With such improvements flowing 
steadily from the intensely compet- 
itive electronics companies, chip 
capacities have been doubling every 
18 to 24 months, on the average, 
while costs go down. That combina- 
tion makes microelectronic circuits 
attractive for many new applica- 
tions. 


General-purpose tool 


“We're going to paper the world 
with silicon,” said engineer Joe 
Kroeger of Advanced Micro Devices 
(AMD) in Sunnyvale, Calif. “It’s a 
strange kind of happening because 
even some people in the industry 
haven’t realized that the micropro- 
cessor is a general-purpose tool.” 

“General purpose” has a specific 
meaning to electronics experts. A 
few years ago, the trend in elec- 
tronics was toward miniaturization 
and specialization. As electronic 
chips became smaller and more 
complex they became more special- 
ized. A chip was designed to do one 
job or one set of jobs; it couldn’t do 
any others. Specialized chips flowed 
off manufacturing lines by the mil- 
lions, and each new job needed a 
new chip. 

“We were going in a direction that 
would lead us to chips so specialized 
that only a few people in the world 
would need them,” Kroeger said. 
“Then along came the microproces- 
sor. Suddenly I’ve got a chip that I 
can use for anything.” 

Literally anything. The same 
chip that plays a video game can 
run the ignition system of a car or 
control heavy industrial machinery. 

Continued 
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It's this ability to back more and more components into less and 


If there’s a decision to be made or a 
mechanical switch involved, micro- 
processors can take over. 

Dr. Robert Noyce, chairman of 
Intel, set his Styrofoam coffee cup 
on the table and pondered it. 

“Now how are microprocessors 
going to affect that cup?” he asked. 
“First, itll make the change from 
my quarter. Then it’ll mix the cof- 
fee, pour it into the cup, add the 
cream and sugar. Go back further 
and a microprocessor controls the 
machine that made the cup. They'll 
also be in the ordering and inven- 
tory system, and in the telephone, 
too.” 


Digital instructions 


“Mechanical devices just can’t 
compete with the power of the com- 
puter,” Noyce said. 

The same basic microprocessor 
could be used in each of those ap- 
plications. The only difference 
would be in the instructions, or 
program, stored in the read-only 
memory (ROM). Those instruc- 
tions are digital: At microscopic 
points in the memory circuit, cur- 
rent is either on or off; it flows or 
doesn’t flow, according to how the 
circuit is made. The on-off pattern 
creates the binary language used 
by computers. ROM is thus part of 
the design process and is built in 
during manufacturing. 

Otherwise identical microproces- 
sors can therefore have different 
programs in their ROM. “That’s the 
magic part,” as Kroeger said. 

“The average person today has 
never seen a computer,” said Na- 
tional Semiconductor’s Phil Roybal 
at the company’s Santa Clara head- 
quarters. “But when you can buy 
one at a shopping center and take it 
home, you know the computer has 
arrived.” 

That’s exactly what has happened 
as a variety of home computers— 
with microprocessors and micro- 
memories at their core—have been 
introduced [PS, Oct. ’77]. 

Even better, says Ed Barnhart of 
American Microsystems, is the fact 
that many of us won’t even know 
when were using a computer: 
“They’re being buried inside appli- 


ances and instruments so that you 
won’t even see them.” 

A few microwave ovens, a new CB 
radio offered by Dallas-based Texas 
Instruments, and a new lawn-sprin- 
kler system run by a Rockwell Inter- 
national microprocessor are among 
products taking advantage of the 
microelectronics revolution. In some 
cases, such as the oven or a video 
game, you’re obviously making di- 
rect inputs to the microcomputer. 
But when you're “good-buddying” 
on that CB or driving a micropro- 
cessor-equipped car, your input is 
concealed. The computer gets its 
instructions from sensors, by sam- 
pling frequencies, or by reacting to 


GEWith the microprocessor, 
we've got a low-cost 
synthetic intelligence 9 J 


a switch or an accelerator that you’d 
use anyway. 

But most of us are still awed, even 
a bit frightened, by the idea of tell- 
ing a computer what to do. That’s 
changing. 

“The hand-held calculator is 
helping to condition people,” Van 
Lewing of Fairchild Camera and 
Instruments in Mountain View, 
Calif., said. “Were all getting ac- 
customed to pushing buttons and 
getting results. 

“Look at TV games. They’re run 
by computers and your television 
set is the readout device. When 
you’re playing the game, you’re 
actually talking back and forth to 
a computer. It’s taking the mystique 
away.” 

That computer, of course, is based 
on a microprocessor. 

Most of the companies that de- 
sign and produce microprocessors— 
Rockwell, Intel, National Semi- 
conductor, Fairchild, American 
Microsystems, Advanced Micro- 
devices, Texas Instruments, and 
others—supply chips to other manu- 
facturers who make the final prod- 
uct. Though many of them do have 


consumer or business products 
using their own chips, you’re more 
likely to find microprocessors be- 
hind other labels. 

For instance, Mattel’s new elec- 
tronic games and the Olds Toronado 
are among the users of Rockwell 
microprocessors. Atari TV games 
and a Bally slot machine use com- 
puter chips from American Mi- 
crosystems. A Texas Instruments 
microprocessor is the heart of a Tap- 
pan microwave oven. 

The list grows almost daily. So 
where is the microprocessor revolu- 
tion leading? 

“Everywhere,” said J. L. (Tex) 
Thomas of Rockwell International. 

“You're going to see microproces- 
sors in anything with controls, tim- 
ing, or decision-making,” added 
Rockwell’s Terry Wong, “—washing 
machines, ovens, communications.” 

“Any company with a research 
group today has plans to use a mi- 
croprocessor in some product,” 
Fairchild’s Lewing stated flatly. 

“They’re going to be more im- 
portant than the transistor,” said 
Sid Webb, head of TRW’s Elec- 
tronics Group. “With the micro- 
processor, weve got a low-cost, 
synthetic intelligence. We’ll use 
them to do our taxes, control bur- 
glar alarms, watch for forest fires, 
water house plants, and dribble 
chlorine into swimming pools.” 

At Rockwell's Microelectronic 
Device Division in Anaheim, Calif., 
the experts are predicting that every 
home will have 20 to 30 micropro- 
cessors by 1985. That doesn’t in- 
clude the computers in your car. 

For the barest taste of the joys of 
electronic driving, try any of the 
cars with automatic speed control. 
Present systems do not use micro- 
processors. 

Within an hour on the freeway, 
you'll find yourself resenting the 
times you have to touch accelerator 
or brake because other drivers vary 
their speed. Imagine the electronic 
car of the future, with a few micro- 
processors doing your work. 

There would be a keyboard in- 
stead of a keyhole on the outside of 
the driver’s door. Instead of using a 
key, you’d punch in your private 


A glossary of 
microelectronics terms 


CPU—central-processing unit. A com- 
puting system's “brain,” whose arith- 
metic, control, and logic elements direct 
functions and perform computations. The 
microprocessor section of a microcom- 
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puter is on one chip or several chips. 
EPROM—erasable, programmable, read- 
only memory. Can be erased by ultra- 
violet light bath, then reprogrammed. 
Frequently used during design and de- 
velopment to get programs debugged, 
then replaced by ROM for mass pro- 
duction. 

LSI—large-scale integration. Formation 


of hundreds or thousands of so-called 
gate circuits on semiconductor chips. 
Very-large-scale integration (VLSI) in- 
volves microcircuits with the greatest 
component density, 

Microprocessor—one or several micro- 
circuits that perform the function of a 
computer’s CPU. Sections of the circuit 
have arithmetic and comparative func- 


less space that keeps the microelectronics revolution accelerating 


code number. As the door unlocked 
electronically, the microprocessor 
would automatically start the en- 
gine, selecting a warm-up setting 
based on engine and air tempera- 
tures. 

Moments after you sat down, 
you'd be ready to drive away. You’d 
have three electronic choices con- 
trolling the transmission: reverse, 
neutral, or forward. The micropro- 
cessor could handle the rest, based 
on inputs from a thumbwheel ac- 
celerator switch. The digital dash- 
board readouts—speed, mileage, fuel 
quantity and consumption rate, 
oil quantity and pressure, time, 
and more—would be computer- 
controlled. 

The microprocessors also could 
adjust your seat, lock the doors, run 
the air conditioner or heater, fine- 
tune the radio, control the head- 
lights, you name it. 

A dream? No. 

“Wed like to put multifunction 
microprocessor systems in the 1981 
or ’82 cars,” said Tex Thomas of 
Rockwell. “We’ve already got en- 
gine controls on the Toronado and 
we’re working on vehicle safety and 
braking, diagnostic systems, dis- 
plays, and entertainment.” 


Collision warning 


The automotive market is too big 
to ignore, so Rockwell naturally has 
competition. AMI is working with 
Bosch, one cf the world’s leading 
automotive-parts manufacturers, on 
a microprocessor system that in- 
cludes proximity detection to warn 
of impending collision. It also han- 
dles fuel, exhaust emissions, and 
many other functions. 

“We're going strong,” AMI’s Ed 
Barnhart said. “From a design 
standpoint, the hydraulic transmis- 
sion will be gone in five or six years. 
You'll have a speed controller and 
it'll all be automatic from that 
peint on.” 

The marriage between micrcelec- 
tronics and automobiles brings the 
new automation into the transpor- 
tation business in a big way. Micro- 
electronics also has invaded other 
fields—retailing, banking, manufac- 
turing. 


But throughout the industry, ex- 
perts say the best is yet to come. 
“It’s a science-fiction job to figure 
out where all this is going,” says 
Intel’s Noyce. “It’s incredible to 
wonder when you’re going to do 
away with doorknobs and have a 
system that responds to your voice. 
Just walk up to the door, say ‘Hello, 
I’m home,’ and it’ll open. 

“Tm absolutely convinced that’s 
going to happen.” 

So are farsighted designers at vir- 
tually every other major electronics 
company. Their goal is to replace 
keyboards with the human voice. 
The biggest barrier is not the pro- 
gramming know-how, but memory 
capacity. And that barrier is rapidly 
falling. 

Two micromemory technologies— 


G G't’s incredible to wonder 
when you're going to... 
have a system that 
responds to your voice $ 


magnetic bubbles and charge-cou- 
pled devices (CCD)—are now mov- 
ing out of the laboratory and into 
commercial production. Each has 
advantages. CCD’s are manufac- 
tured with conventional LSI tech- 
niques and pack data a little more 
densely, which makes them cheaper. 
But magnetic bubbles don’t erase 
when power is turned off. And their 
storage capacity is enormous com- 
pared to any micromemory except a 
CCD. 

Magnetic bubbles are formed in a 
thin layer of garnet or other mate- 
rial and moved in orderly loops 
when a weak electromagnetic field 
is applied. Each bubble can be 
charged, or polarized, independent- 
ly. As they pass a detector head, 
bubbles that are polarized one way 
are read as a binary 1, while bubbles 
that aren’t polarized indicate a bi- 
nary 0. The bubbies retain their 
magnetic state with or without elec- 
tricity, so memory isn’t lost when 
the device is switched off. 

CCD devices store binary data in 


the form of electron charges at mi- 
croscopic intersections on the chip. 
The data bits circulate along paral- 
lel lines and are constantly re- 
freshed and recallable while power 
is on. 


Serial data 


Both CCD and bubble memories 
are serial, rather than random, ac- 
cess. Serially stored data is read 
only when the desired address, 
along with other unwanted data, 
passes the detector. Such systems 
can be compared to looking for data 
on a magnetic-tape memory. But 
CCD’s and bubbles are thousands of 
times faster than tape. 

A specific piece of information 
can be retrieved from a CCD or 
bubble memory in a few millisec- 
onds or less. That’s slow compared 
to random-access memories, where 
retrieval is direct and measured in 
microsecond fractions, but RAM 
storage capacities also are much 
lower. 

A RAM chip with a 16,384-bit 
storage capacity is considered high 
density. A typical Fairchild CCD 
provides 65,536 bits, and a Texas 
Instruments magnetic-bubble chip 
has a 100,637-bit capacity. At Rock- 
well’s Autonetics Group in Ana- 
heim, Calif., William C. Mavity 
says they’ve already packed a mil- 
lion bits of data into a single experi- 
mental magnetic-bubble chip. 

It’s this explosion in memory 
storage that makes voice-operated, 
talk-back computers a real possi- 
bility. The number of data bits 
needed to understand a human voice 
and respond vocally is enormous 
compared to the memory needed by 
a keyboard input with TV tube, 
printer, or other output. 

The combination of ever-improv- 
ing microprocessors, microcompu- 
ters, and micromemories is likely to 
make every prediction today seem 
too conservative tomorrow. Where 
the microelectronics revolution is 
leading is anybody’s guess. 

“We've got an inverse funnel,” 
commented TRW’s Sid Webb. “The 
uses aren’t limited by the hardware; 
they’re limited by your imagina- 
tion.” 


tions that perform computations and 
execute instructions. 

MOS—metal-oxide semiconductor. A 
layered construction technique for inte- 
grated circuits that achieves high com- 
ponent densities. Variations in MOS chip 
structures create circuits with speed and 
low-power requirements, or other ad- 
vantages. 


PROM —programmable read-only mem- 
ory. User permanently sets binary on-off 
bits in each cell by selectively fusing or 
not fusing electrical links. Nonerasable. 
Used for low-volume applications. 

RAM—random-access memory. Stores 
binary bits as electrical charges in tran- 
sistor memory cells. Can be read or 
modified through the CPU. Stores input 


instructions and results. Erased when 
power is turned off. 

ROM—read-only memory. The program, 
or binary on-off bit pattern, is set into 
ROM during manufacture, usually as part 
of the last metal layer put onto the chip. 
Nonerasable. Typical ROM's contain up 
to 16,000 bits of data to serve as the 
microprocessor’s basic instructions. 
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For eighteen years, the £50,000 Kremer Prize 
for man-powered planes eluded all challengers 
... until a man some call a genius invented 

a radically different kind of craft, named the 
Gossamer Condor. Here is the story of why he 
succeeded where so many others failed. 

And here is news of a startling future challenge 
for man-powered flight— including a new 

and bigger Kremer Prize! 


By PAUL WAHL 


After nearly a decade of closely 
following the slow progress of man- 
powered flight, I had begun to 
doubt that the Kremer Prize could 
be won. But now Yankee ingenuity 
and determination have done the 
seemingly impossible in less than 
a year. 

Last November 30th, in Lon- 
don, Prince Charles presented the 
£50,000 Kremer Prize to Paul Mac- 
Cready of Pasadena, Calif. It was 
won on August 23, 1977, when 
Bryan Allen pedaled MacCready’s 
man-powered aircraft, the Gossamer 
Condor, 1.15 miles around a figure- 
eight course [PS, Oct. ’77]. 

In an exclusive PS interview, 
sponsor Henry Kremer was asked 
for his reaction to the triumph. 
“Delighted!” he responded. “I’ve 
waited for 18 years and now I’m 
especially pleased that it has been 
won by such a simple machine. Dr. 
MacCready has shown that there is 
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nothing that is impossible. One 
learns from these accomplishments, 
and I’m sure we shall all benefit 
from the first figure-eight flight.” 
Back in November 1959, Kremer, 
a prominent British industrialist 
whose companies include Laser En- 
gineering Ltd., offered £5000 for the 
first flight of a man-powered heav- 
ier-than-air machine over a figure- 
eight course around two pylons a 
half-mile apart. Required to take 
off and fly on human muscle power 
alone, the plane had to cross both 
starting and finishing lines with a 
ground clearance of at least 10 feet. 
Two years later, in England, 
man-powered aviation got off the 
ground with the first flight of 
Southampton University’s SUM- 
PAC on November 9, 1961. It was 
followed a week later by the Hat- 
field Puffin. In 1962, the Puffin set 
a long-distance record of 993 yards 
that stood for ten years. Rebuilt in 
1965 as Puffin II, this aircraft man- 
Continued 


The Kremer Prize is won! Bryan Allen 
pedals the Gossamer Condor over the 
finish line, making aviation history. 


Simple construction, like a hang glid- 
er's, distinguishes the Gossamer Condor 
from other man-powered planes, Its air- 
frame is built of aluminum tube, chemi- 
cally milled for lightness, in diameters 
from 1%4-% inch (for ribs) to two inches 
(for the wing spar, keel, and vertical 
post). Foam plastic was used for airfoil 
leading edges, canard control tabs, and 
the fuselage fairings. Some balsa was 
used in wing and stabilizer construction. 
The transparent skin is 1%4-mil Mylar, 
ironed to tautness. Some 70 piano wires 
provide bracing. Light cables translate 
pilot’s stick action to control surfaces. A 
long drive chain transmits pedal power 
to the 12-foot propeller, which has 
blades like model-airplane wings. The 
small prop on the canard boom runs the 
airspeed indicator. A cane-like stick con- 
trols the plane by rolling or tilting the 
stabilizer. For large turns, the wing is 
twisted through the action of a lever be- 
side the seat. A docile bird, the Gos- 
samer Condor is easy to handle through 
takeoff, straight-line flight, turns, and 
landing. 
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Designer Paul MacCready (left) gives preflight instructions to pilot Bryan Allen. 


New £100,000 Kremer Prize 


Today there's a bigger prize and a bigger 
challenge for man-powered flight: £100,- 
000—currently about $185,000—to the 
first MPA to fly the English Channel! The 
Royal Aeronautical Society, which ad- 
ministers all Kremer Prizes, recently 
announced that Henry Kremer has spon- 
sored this new competition. It offers by 
far the richest purse in aviation history— 
double the amount won by Paul Mac- 
Cready’s Gossamer Condor. 

The English Channel is a traditional 
challenge not only to swimmers but also 
to men who fly. Its first air crossing was 
made in 1785 by balloonists Jean Pierre 
Blanchard and John Jeffries, In 1909, 
Louis Blériot won the £1000 prize of- 
fered by the London Daily Mail for the 
first cross-Channel flight of a heavier- 
than-air machine. And just last year Ken 
Messenger made the trip by hang glider 
—launched from a balloon at 18,000 
feet. 


a ii 


Henry Kremer (left) listens to Martyn 
Presnell, chairman of the Hertfordshire 
Pedal Aeronauts, during a visit to that 
group’s hangar for a look at the Toucan. 
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At the present state of the art, can a 
man-powered aircraft fly the English 
Channel? Given a calm hour or so and a 
strong lightweight pilot, a good MPA 
such as the Japanese Stork [PS, May 
'77], with its 19-mph cruising speed, 
probably could make this straight-line 
flight. With a 127-pound pilot aboard, 
this aircraft has an estimated power re- 
quirement of 0.35 hp at an altitude of 
three meters. Studies indicate that a 
champion cyclist can maintain such a 
pedal-power output long enough to fly 
the 20-odd miles across the Strait of 
Dover. But it might take years to put to- 
gether the right combination of plane, 
pilot, weather—and luck—to win the 
the £100,000 prize. 

For a copy of the regulations and con- 
ditions for the Kremer Channel Competi- 
tion, send a stamped, self-addressed 
envelope to: Popular Science, 380 Madi- 
son Ave., New York, N.Y. 10017. 


A possible contender in the Kremer 
Channel Competition, this two-seater 
with a 139-foot wingspan is the world’s 
largest man-powered aircraft. 
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aged to make a few controlled turns 
before a crash ended its career in 
1969. But it never attempted to fly 
the Kremer Course for which it was 
designed [PS, Jan. ’71]. 

Piloted by RAF Flight Lieuten- 
ant John Potter, the Jupiter, an- 
other British man-powered aircraft 
(MPA) broke the Puffin record in 
1972 with a straight-line flight of 
1171 yards. It once flew 1355 yards 
in a test hop that wasn’t officially 
witnessed [PS, Feb. ’74]. That 
same year, a leading authority on 
man-powered flight, Dr. Keith 
Sherwin of the University of Liver- 
pool, gloomily assessed the chances 
of anyone winning the Kremer 
Prize in the near future: “At the 
present state of the art, it is rather 
like the Wright brothers attempt- 
ing to fly the Atlantic in 1903.” 

Disappointed that his prize hadn’t 
been won, Henry Kremer tried to 
add encouragement by upping the 
ante. In 1967, he increased the 
purse to £10,000. At the same time, 
the Royal Aeronautical Society, 
administrator of the prize, an- 
nounced that the competition, for- 
merly open only to British Com- 
monwealth entries, had been made 
international. And in 1973 Kremer 
increased the prize again—this time 
to a whopping £50,000, until re- 
cently the most money ever offered 
in any aviation contest. 

Between 1961 and 1977, some 
two-dozen man-powered _ aircraft 
were flown—yet not one even at- 
tempted the Kremer Course. May- 
be in a dead calm, with a superior 
athlete as pilot, the Puffin II could 
have made it around the figure 
eight. Jupiter, the era’s other out- 
standing MPA, “never really had 
the Kremer capability,” says its 
pilot, John Potter. 

Early in January 1977, I learned 
that the Japanese Stork B had set 
new records for distance and dura- 
tion: 2290 yards in 4 min. 28 sec. 
For the first time, a man-powered 
plane had flown (albeit in a straight 
line) a distance equal to that 
around the Kremer Course figure 
eight. Moreover, this aircraft had 
been making the essential 180° 
turns for six months. Since the 
Puffin II in the late Sixties, no 
other MPA had accomplished such 
controlled turning flight. At that 
point, the Stork B reallv looked 
like a winner [PS, May ’77]. 

Meanwhile, in California, a new 
and radically different man-pow- 
ered plane, the Gossamer Condor, 
was being developed by a Pasa- 
dena aerospace scientist, Dr. Paul 
B. MacCready Jr., president of 

Continued on page 114] 
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Fast, quiet, loaded with 
features—all in small, 
inexpensive packages 


By KATHLEEN LANDER 

PHOTOS BY BOB BRODY 

A printing calculator does every- 
thing your pocket calc does — and 
more. You get a permanently printed 
record of your computations for fu- 
ture reference and for easier check- 
ing. In this respect, the new printers 
are a lot like the old mechanical 
clangers that took up half a desk top. 
But they’re a lot smaller, handier, 


quieter, and cheaper. Some are near- 
ly pocket-size, and prices begin at 
just $70. You can pay more than 
$500 for the sophisticated scientific 
units, but $70 to $200 buys a unit 
that fills most home needs. 

Basically, a $200 printer is no 
smarter than a $70 model. Each 
knows the basics of math quite well 
What separates them, however, is the 
ease with which they work, the type 
of print mechanism, and features. 
For instance: 

Two basic types of printers are in 
use—mechanical and thermal. New- 
est is the thermal system, in which 


the “print” head is actually a semi- 
conductor element made up of an 
array of heat-producing dots (HP, 
for example, uses 35 in a 5x 7-dot 
matrix). The paper is heat-sensitive. 
When you tap the keyboard, the 
circuitry decides which dots should 
be energized simultaneously to form 
a particular number or symbol. (To 
make a minus [ — ] sign, for instance, 
only the center row of dots will 
heat.) The heat from the pattern of 
dots simply burns the symbol onto 

the paper. 
Thermal printers have several ad- 
Continued 


Ticker-tape design on the Casio Mini- 
Printer (top left) prints all transactions 
sequentially on a 5/16th-inch tape. Tape 
is easy to change, but not as convenient 
to read with long entries. Sears’ 12- 
digit model (top right) runs on house 
current for the desk or on batteries when 
you're on the go. Push a button on the 
Canon desk-top unit (right) and it will 
round off or round down numbers (sim- 
ply cut off a set number of decimal 
places) automatically. Hand-held HP- 
10 (above) is a thermal printer, but 
has exceptionally dark printout. 
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vantages. They’re relatively quiet 
in operation, they can be made very 
compact, and there’s no ribbon to 
change. Disadvantages: They use 
special thermal paper which is a bit 
more expensive than plain paper. 
And the printing is somewhat light- 
er than that of a standard calcu- 
lator, making it harder to read, 
particularly in dim light. 
Mechanical printers use various 
arrangements from solenoid-driven 
print heads to helical-type wheels. 
As in a typewriter, the print head 
strikes an inked ribbon, printing on 
standard adding-machine paper. 
The inked ribbon not only gives a 
dark print; it can also give one in 
colors. Most printing calculators 
can be fitted with red/black split 
ribbons. But mechanicals, like 


thermals, have disadvantages. 
They’re noisier, and they require 
ribbon changes, which can be mes- 
sy. Canon and Toshiba use ink 
cartridges that eliminate that prob- 
lem. 


Digits and digitals 


The number of digits printed 
varies with size and price—from 
eight to 12 places. If you work with 
large numbers, go for the models 
with 10 or 12 digits. For most 
household use, eight is plenty. 

Some—but not all—models show 
numbers on an LED (light-emitting 
diode) or gas digital display as they 
are entered. With these, you can 
make corrections before entries are 
printed or, by throwing a switch 
that turns off the print mechanism, 


use them as standard calculators. 

On most models, the printer 
mechanism is not energized until a 
line is complete. So while you’re 
typing in an entry, the individual 
numbers are held in an electronic 
storage area called a buffer. When 
the line is completed, the buffer 
supplies the printer with the num- 
bers to be printed. On some models, 
however, there is additional buffer- 
ing to hold more than one line. This 
is referred to as added buffering, 
and it simply means you can work 
ahead of the printer. You don’t have 
to wait for a line to be printed be- 
fore starting a new entry. 

(The buffer is just one part of the 
electronics that go into the new 
printing calcs. Inside, you'll find lit- 
tle resemblance to the old gears and 
wheels used in the past. While sim- 
ple mechanics advance the paper 
and print head, all transactions are 
done through LSI—large-scale inte- 
gration—circuit chips.) 

Also, if speed is important to you, 
look for a unit with two-key roll- 
over. On a standard keyboard, if 
you push one key and then a second 
without releasing the first, the unit 
will miss your second entry. But 
with two-key rollover, two keys 
can be pressed at the same time 
(which can happen if you enter 
numbers rapidly) and the circuitry 
accepts both in the order in which 
they were pressed. 


Specialized keys 


As price goes up, so does the 
number of specialized keys. On 
printing calculators, you'll see fa- 
miliar functions such as percent, 
constant, floating or stationary deci- 
mal point, memory, and square 
root. But these units tend to be 
business-oriented, so they have fea- 
tures designed for such use. An 
add-mode switch, for instance, sets 
the decimal point for easy dollar- 
and-cents entries: 123 becomes 1.23. 
And a double zero (00) on some 
models lets you enter an even-dollar 
number faster. 

A subtotal key lets you print the 
total of the entries made at any 
time, and an audit trail button 
marks the paper tape with a series 
of crosshatches (#) or dashes (—) 
to mark off or draw your attention 
to a specific group of numbers. Also 
there is an item counter that prints 
the number of addition and sub- 
traction entries on one side of the 
tape. Add to all that the automatic 
discount keys, round-off buttons, 
and exchange buttons for substitut- 
ing an entry for what is stored in 
the memory. 

When you’re ready to buy, first 
decide on the features you want. 


PS BUYER’S GUIDE TO PRINTING CALCULATORS 


Brand and mode! š s iy z Other features 
g Ë Pry = 
DESKTOP MODELS 
APF 7 ibs. $119 12/green Blectro-mech. 2 cols. symbols; 2 memories; item 
counters; audit trail; 00 keys; X-Y 
exchange 
CANON 
CP 1012 74 Ibs. 159 10/no Electro-mech. Buffer; 2-key rollover; round-off; round- 
down; percent; add-on discount 
cP 101 57 bs. 120 10/m0 Electo-mech. Percent, audi tak memo; ribbon 
can 
cP 1010 57 Ibs 150 10/green Eectro-mech. fe audit trail; memory: ribbon 
Casio R-1201 5 Ibs 139 12m Electro-mech. 3-total system for +/—; memory; world- 
wide current; item counter 
ouvem 33 3 Ibs. ng 12m Thermal Butter: 2tey rol: percent: memon; 
round-oft and round-down; add mode 
wa 49 Ibs. 189 12m0 Electo-mech, Butter: 2-hey al percent; grand 
tatal 
ROYAL 212PD 7 Ibs. 150 12/green Electro-mech, Memory; add mode: fixed’tloating deci- 
mal; exchange; round-off 
212P 7 s. 120 Same a5 212P but without display 
SHARP EL-1056 4.85 Ibs. 100 10/n0 Electro-mech. Keys for grand total; non-add/subtotal, 
percent, buffer 
TEXAS INSTRUMENTS 
5015 3 Ibs. 80 10/no Thermal Bus.-mach. sequence; grand-total and 
percent keys, ind. add register, keyboard 
buttering 
5040 325 ibs 150 10/green Thermal Memory: audit trail: independent add; 2- 
tey rollover. buffering 
TOSHIBA 8C1200P 7 Ibs. 169 12/n0 Electro-mech, Large printout; separated key groups; 
16-pos. printer; add mode; sign change 
Bc 1210 P ibs 199 Same a5 BC 1200P plus direct-access memory 
HAND-HELD MODELS 
ANON 
Pochetronic 2 Tot n 10m Thermal Repeat add'sub.; percent with add-on! 
discount; constant 
Casio c-100P 
Mini-printer 25 ov. 80 SED Ink roll 5/16-in. ticker tape; electronic memory; 
square root 
HEWLETT- 
HP-10 1210 us 10160 Thermal Memory add mode; tape dating: add 
mach; keyboard 
SEARS 12PP 24 or. 70 12m0 Thermal Memory with auto. accumulator; deci- 
mal-point selector; round-off switch 
TEXAS INSTRUMENTS 
5050M 28 0 149 10/00 Thermal 2-4 aut va; memon; independent 
add register; 2-key rollover 
TOSHIBA 1014 PV 21 oz. 100 Sigreen Helical wheel, Memory; 8-stage buffer: item counter; 
ink roller add-on/discount; 5'4 round-off 
Then go into a store and try all pounds, although TI’s desk-top 


models that suit your requirements. 
Try feeding in a new roll of paper 
tape, for instance. You’ll find some 
machines easier to load than others. 
Look at the keyboard carefully. 
Some are arranged like a standard 
pocket calculator; others use the tra- 
ditional adding-machine format. 
Try both and see which type feels 
best. Also, check keyboard size; a 
tiny keyboard can be frustrating if 
you’re the all-thumbs type. 

If the unit has a display, can you 
read the numbers easily? Ordinari- 
ly, LED’s are harder to read than 
the green- or blue-gas-type display. 
And if you’re interested in portabil- 
ity, check size, weight, and power re- 
quirements. If it’s AC only, you'll 
have trouble using it on the train. 
Battery life on the TI and HP 
models I tried exceeded the four-to- 
eight-hour claims, but continual 
use or very rapid keying reduces 
the time between charges consider- 
ably. 

The desk-top units average about 
eight by 11 inches and about seven 


models are just three pounds. Larg- 
er keys, often separated by func- 
tion, are characteristic of these 
units, allowing for faster opera- 
tion with less chance of error. Paper 
—supported by external and de- 
tachable arms at the rear of the 
machine—is usually easier to 
change, but to prevent damage it 
should be removed when the ma- 
chine is stowed in a briefcase. 
Instruction books vary widely in 
usefulness. Most give just a brief 
description of the keys and their 
function. So be sure the unit is op- 
erating correctly and have the sales- 
man run through each operation 
before you leave the store. LB 


MANUFACTURERS’ ADDRESSES 


APF Electronics, 444 Madison Ave., 
100; Nevada Dr., 


22; Canon U.S.A. 
Lake Success NY 110: 
Trade Center, N.Y. NY 10048; 
1000 NE Circle. Bivd.. Corvallis OF 97330; 
Olivetti Corp., Consumer Prod., 

N.Y. NY 1 


inc, 10 
140; Ci 


& Co. Sears Tower, Chicago IL Sogea; 
Sharp Electronice Corp., 10 Keystone Pi., Para- 
mus NJ 07652; Texas instruments, Box 5012, 
Dallas TX 75282; roshiba, 280 Park Ave., N.Y. 
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Traveling 
telephones 


=new technology 
expands 


Mobile-telephone control head (handset 
and base) is connected to micro- 
computer-controlled transceiver in trunk. 
Motorola's Pulsar II phones, now in use, 
will be modified for new 900-MHz-band 
cellular telephone systems. 
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Computerized switching and 
a technique called frequency 
reuse get more talk 

into new mobile bands 


By JOHN MASON 


There’s a button labeled SND on 
Motorola’s futuristic-looking Pul- 
sar II radiotelephone. I pushed it, 
and a number stored in its micro- 
computer memory began stepping, 
digit by digit, across the red LED 
handset display. This amazing car 
telephone not only remembers 10 
often-used phone numbers, but 
calls any of them at the press of 
one button. 

Earlier, at Motorola’s Commu- 
nications Group plant outside Chi- 
cago, I had picked up a portable 
Dynatac (Dynamic adaptive total 
area coverage) phone, tapped out 
a number on its Touch-Tone key- 
pad, and called my New York of- 
fice. Electronic gear at the plant 
patched my call directly into the 
phone network. A mobile/portable- 
telephone operator wasn’t needed. 

Advanced mobile and portable 
telephones are already in use 
throughout the country. Motorola 
markets its $890 Pulsar II (less 
transceiver) for 150- and 450-MHz 
systems; its Dynatac portables 
aren’t available yet, although other 
compact portable phones are sold 
and leased. 

But while fancy hardware for on- 
the-go telephone calls is readily 
available, the radio frequencies 
needed to carry today’s heavy vol- 
ume of mobile/portable calls are 
not available. Because radio chan- 
nels are so limited, there are long 
waiting lists in most cities for mo- 
bile-phone service. 

One cure for this congestion, ac- 
cording to communications experts 
I’ve talked with, is a blend of the 
latest in computer and RF tech- 
nology and the concept of radio- 
telephone cells and frequency re- 
use. The two phones I used are ex- 
amples of this new technology. 

The concept is simple. A conven- 
tional mobile-phone system uses 
one high-powered central transmit- 
ter and a sensitive receiver serving 
all mobile units in the area. Thus a 
single frequency can be used by 
only one mobile unit at a time. In 
a cellular arrangement, the high- 
powered central transmitter/receiv- 
er is not used. Instead, many small- 
er transmitter/receivers that each 
cover only a few square miles are 
installed. Now, a given frequency 
can be used simultaneously by mo- 
bile units in several different areas 


or “cells” without interfering with 
each other. The result: A lot more 
calls can be placed on a given fre- 
quency band, and a lot of those 
people on the waiting list for porta- 
ble phones can get service. 

While the system is simple in 
principle, it is enormously compli- 
cated in practice. How do you de- 
cide which mobile unit gets which 
frequency at which time? And how 
do you make sure that two adjacent 
cells aren’t using the same frequen- 
cy simultaneously—a situation that 
could possibly cause interference? 
The answer is a complicated sys- 
tem of computer control. While de- 
tails vary from system to system 
and even within systems—more 
about that later—here’s how one 
typical setup might operate. 

In the system now planned by 
Motorola for the Washington-Bal- 
timore area, the entire region 
would be broken into five hexagonal 
cells, each with an 11-mile radius 
(see diagram). 

The base antenna serving some 
hexagonal cells has six V-shaped 
sector transmit-and-receive anten- 
nas, breaking each of these areas 
into six smaller cells. 

What happens when you're driv- 
ing around and somebody calls 
your number? “The system first has 
to locate a mobile unit in order to 
assign a proper channel in the prop- 
er cell,” says Motorola group prod- 
uct manager Andrew Daskalakis. 

Pinpointing and monitoring your 
location is accomplished with com- 
puters—nine will ultimately be 
used in the Washington-Baltimore 
developmental system. 


Computer in your trunk 


For an incoming call, computer 
data on special signaling channels 
are beamed over all cell transmit- 
ters. A powerful microcomputer 
built into the bread-box-size trans- 
ceiver in vour car trunk recognizes 
your mobile code. Your computer 
then transmits a signal that in- 
stantly tells a base-station com- 
puter what cell you're in. 

Next, to determine how far you 
are from the cell antenna, the main 
computer sends a six-kHz tone to 
your mobile. This tone triggers a 
transponder that retransmits the 
tone back to the base-station re- 
ceiver. By comparing phase differ- 
ences between the transmitted and 
received tone, the distance from the 
base to your car is computed. 

Using this distance information, 
and the strength of your computer’s 
signal, the base computer can crank 
the power output of your mobile 
transmitter up or down. “It takes 


Portable telephone developed by Moto- 
rola for 900-MHz cellular systems syn- 
thesizes 666 channels, has a one-watt 
transmitter and flat antenna. 


care of the portable-in-the-high- 
building problem, and the mobile- 
on-a-high-hill problem,” says Dask- 
alakis. Traveling telephones at those 
elevations can transmit much far- 
ther than normal, interfering with 
other cells. 

The inaudible chitchat between 
computers—redundantly coded to 
prevent errors from static or fading 
—takes only a split second, Your 
mobile is automatically tuned to a 
voice channel. Once you’re “linked 
up,” the main computer actuates 
the “ringer” in your mobile. 

After you answer your call, and 
while you're driving, the main com- 
puter periodically scans your mo- 
bile to monitor your location. If 
you move to where another cell 
transceiver would provide better 
reception, the base computer 
switches you instantly. A similar 
“handshake” between computers 
occurs just before the dial tone 
when you place a call. 

The system just described would 
go into operation in stages. In less 
heavily populated areas (see map), 
a less complicated system would be 
adequate. There, the receiver sec- 
tion of the base station would use 
multiple antennas to split the cell 
into six pie-shaped sectors. These 
high-gain receive antennas can pick 
up signals from low-power (one 

Continued 
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watt) portable telephones. But a 
single omnidirectional transmit an- 
tenna could cover the whole cell. 

Another cellular system is now 
beginning experimental operation 
in Chicago. It is operated by Illi- 
nois Bell, and, while the principles 
are the same, it differs somewhat in 
operating details from the Motorola 
system. The Chicago system, for 
example, will initially have 10 cells, 
each with an eight-mile radius from 
its central transmitter. Cell cover- 
age will blanket a 2100-square-mile 
region in Chicago. 

This eight-mile-cell system, how- 
ever, is less sophisticated than the 
setup originally proposed by Amer- 
ican Telephone & Telegraph Co. 
That system, presented in 1971 to 
the FCC, specified four-mile-radius 
cells, with directional antennas at 
alternate corners of each hexagonal 
cell (see diagram). With four-mile 
cells, frequency reuse would be pos- 
sible in cells 18 miles apart. 

In the system being built, fre- 
quency reuse is only possible in two 
cells, about 48 miles apart. Conven- 
tional mobile systems usually have 
a reuse distance greater than 100 
miles. 

“We're authorized to serve 2500 
customers,” says James Troe of 
Bell Laboratories’ telephone-ser- 
vice trial department, which is set- 
ting up the new system. “We’re siz- 
ing the system and channel capaci- 


Eleven-mile-radius cells planned for 
Washington-Baltimore permit simulta- 
neous use of same frequencies in differ- 
ent cells, so more subscribers can use 
system at one time. Low-user cells such 
as Brookeville may have one central 
omnidirectional antenna. In high-use re- 
gions, central antennas create six 60-de- 
gree-wide cells in large cell; smaller 5.5- 
mile cells boost frequency reuse further. 


How computers route calls 
for mobiles and portables 


Switching centers and transmitters/re- 
ceivers at each cell site will distribute 
Motorola's Dynatac computer system 
throughout the Washington-Baltimore 
system. Local equipment failures won't 
disrupt the entire mobile/portable net- 
work. Directional antennas and measur- 
ing equipment at each cell pinpoint the 
location of a portable or mobile phone 
making a call or being called. Computers 
at the cell sites and within radiotele- 
phones automatically tune transmitters 
and receivers to the proper channel. 
Switching centers at cell sites use mini- 
computers and microprocessors to con- 
nect radiotelephones into the wire-line 
network. Audio in each switching cen- 
ter is digitized to permit electronic 
switching without conventional crossbar 
switches or reed relays. 
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ty to accommodate that level,” he 
said, to explain why AT&T is 
building a less-costly system. 
Smaller cells would come later 
to meet growing demand. Compa- 
nies can expand cellular systems to 
serve tens or hundreds of thousands 
—simply by adding more transmit- 
ters, shrinking cell sizes, and reus- 
ing the frequencies more often. 
While the Illinois Bell system is 
basically compatible with the 
Washington-Baltimore setup, there 
are some differences. A Motorola 
Dynatac portable, for example, 


RADIO COMMUNICATIONS LINK —=— 


would not function adequately in 
the initial Chicago system, which 
lacks sectorized high-gain receive 
antennas, although a Dynatac car 
telephone would. 

The drive to develop systems 
that use scarce radio-spectrum 
space efficiently goes back to 1968, 
when the FCC began considering 
what to do about the tremendous 
demand for mobile-telephone ser- 
vice and the lack of frequency 
space to satisfy that demand. At 
that time, mobile phones operated 
in the 35-, 150-, 450-MHz bands. 


REUSE CELL 


MOBILE 
RADIO TELEPHONE 27S 


WIRE-LINE = 
COMMUNICATIONS LINK 


In 1974, after extensive hearings 
and delays, the FCC set aside a 
slice of UHF frequencies from 806 
MHz to 947 MHz. Parts of this so- 
called 900-MHz band were allocated 
for private land-mobile companies, 
public service use, and utilities such 
as telephone companies and Radio 
Common Carriers (RCC’s) that 


now operate phone and pocket-pager 
service [PS, July 77] in the conven- 
tional 35-, 150-, and 450-MHz fre- 
quency bands. 

When the FCC allocated part of 
the 900-MHz band for mobile-tele- 
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Sectorized antennas on cell-site towers 
split large Dynatac cells into six smaller 
cells. Each section (photo) has gain that 
permits use of low-power portables. In 
11-mile-radius cells, antennas will be 
mounted atop 500-foot masts. 


phone use, it also specified that 
companies interested in using the 
band would have to design systems 
to meet growing service demands. 

But though the basic decision 
was made in 1974 and the equip- 
ment is ready, no such system is at 
present operational (the Chicago 
system is now under limited test, 
but is not yet available for use by 
the public). One principal factor 
blocking final authorization: The 
700 small RCC’s that operate a lot 
of the country’s radiotelephone and 
paging service don’t want the com- 
petition. Almost anybody can go 
into business and serve a local area 
as long as he needs only one cen- 
tral transmit and receive location. 
But the new systems, which would 
require many base stations plus 
complex computer-control net- 
works, would cost more than most 
RCC’s could afford. Thus the 
RCC’s have been protesting vigor- 
ously at FCC hearings, filing court 
cases, and otherwise obstructing 
movement. 

Bell is now operating in Chica- 
go under an experimental license. 
Motorola, which has signed a con- 
tract with a Baltimore RCC, Amer- 
ican Radio Telephone Service, has 
received FCC approval to go ahead 
and build its proposed Washing- 
ton-Baltimore system. 

Meanwhile, some experts—and 
some RCC’s—are arguing that cells 
aren’t really the most efficient way to 
expand traveling-telephone service. 
They recommend several alterna- 
tive concepts—such as the use of 
digitized voice signals. 


Other technologies 


A consortium of three RCC’s has 
filed an application to try this tech- 


How Bell System cells operate 
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nique in the Washington, D.C. 
area. This application, of course, 
is competing before the FCC with 
the Motorola application. The 
RCC noncellular concept, which 
was developed on paper by Harris 
Corp., requires one extremely pow- 
erful (375 kw) transmitter site. 
Voice signals would be digitized 
and beamed out as bursts of pulses 
in packets; each packet is coded for 
separate mobiles. 

Yet another concept known as 
spread spectrum is receiving atten- 
tion among communications ex- 
perts. Used extensively by the mili- 
tary, spread-spectrum signals are 
highly immune to jamming and in- 
terception. Imagine that each FM 
station spread its signal across the 
entire FM band from 88 MHz to 
108 MHz. Each station, however, 
would encode its output so that a 
special filter in your FM set could 
decode its signal. 

For mobile-telephone communi- 
cations, recently developed semi- 
conductor and electronic-filter tech- 
nologies might make it possible for 
everyone in the country to have a 
unique spread-spectrum decoding 
circuit for a traveling phone. 

While you can expect to hear 
about various technologies for mo- 
bile systems in coming years, 
AT&T executive vice-president 
Thomas Nurnberger thinks expan- 
sion of the Chicago cellular system 
concept “will make it possible in 
the future for virtually anyone on 
the move to have a telephone in 
cars or temporary locations.” Nurn- 
berger cites the boom in CB radios 
as evidence of a pent-up national 
need for two-way communication 
that AT&T thinks can be satisfied 
with cellular technology. i? 
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Clusters of seven 
hexagonal cells, 
with each cluster 
reusing the same 
radio frequencies, 
form AT&T's oper- 
ational cell sys- 
tem. A Bell Sys- 
tem computerized 
mobile switching 
office called the 
No. 1 ESS [PS, 
Sept. ‘76] handles 
the entire network. 
Directional 120- 
degree antennas at 
alternate cell cor- 
ners will be auto- 
matically selected 
for the best recep- 
tion. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Underground courts save energy 


All-weather, temperature-controlled tennis courts are very 
costly to build—unless you live in Missouri. There, worked- 
out, underground limestone mines are being used for recrea- 
tion and profit. Rock temperatures remain constant at 55°- 

60° F and afford energy savings of up to 70 percent. This 
double tennis court was made by the Carthage Marble Co., 
Carthage, Mo. Other mines serve as factories, warehouses, 
and offices. Truman Stauffer, Sr., of the University of Missouri- 
Kansas City, is using a National Science Foundation grant to 
study such underground energy savers. 


66 | POPULAR SCIENCE 


Solar classroom 


A glass-fronted collector lets 
students observe the sun’s ef- 
fect on water within. The 
portable lab has a built-in 
tank and aluminum cover 
that doubles as a reflector. A 
list of solar experiments ac- 
companies each panel. 
AROA, 13 Durant Rd., Croy- 
don Pk., S. Australia 5008. 


Swift shaver 


Flip the groomer switch on 
Sunbeam’s new razor and 
the adjustable trimmer clips 
sideburns, moustache, and 
beard to desired length. The 
new super-thin (0.002 in.) 
head and 12 blades shave 
8000 strokes per minute, 
says the maker. The Groomer 
Razor 8000 costs $47, 


Cyclopian truck 

This truck cab saves fuel by 
cutting wind drag on its con- 
tainer cargo. In a head-on 
crash, front-bumper valves 
trigger hydraulics that raise 
cab four feet to protect oc- 
cupants. The German “2001” 
truck was designed by Luigi 
Colani for a group of Euro- 
pean components makers. 


Mercedes workhorse 


Space-age clock 


Bomb retriever 
Stand-in for the bomb squad, 
this remote-controlled truck 
safely disarms explosive de- 
vices while operators direct 
the action via closed-circuit 
TV. A hydraulic pickup arm 
returns the bomb to a forward 
cradle, where an automated 
hacksaw defuses it. Sweden's 
FFV Co. developed it. 


Flexible firefighter 


Articulated fire truck is an 
agile all-terrain vehicle with 
all-wheel drive. It has high 
ground clearance for off-road 
use. A single driver can pilot 
it to a remote fire, then work 
the cab-mounted turret, says 
its maker, C-D-N, Ltd., Mis- 
sissauga, Ont., Canada. It 
shoots 6000 gpm of foam. 


A Mercedes wagon? Yes—but 
for Europeans only (so far). 
The compact 15.5-ft.-long T- 
range model provides floor 
cargo space up to 9.4 ft. long. 
Self-leveling rear suspension 
gives the wagon a 1540-Ib. 
load capacity. Power options 
include 65- and 80-hp diesels 
plus three gas engines. 


The electronic innards of this 
digital clock keep it accurate 
to within 20 microseconds of 
the world time standard. It 
automatically corrects itself 
in response to time signals 
from an orbiting satellite. 
Maker: Arbiter Systems Inc., 
Box 996, Goleta, Calif. 
93017. 


Two-man Hovercraft 


Double-duty spoiler 


Two can soar over land or water in the Neova 
Il, With a 46-hp engine, the Hovercraft aver- 
ages 35 mph as it zips along on an eight-inch 
cushion of air. You can build it from plans 
($50) or from a four-module kit ($3000, 
without engine or body), Fully assembled, 
it’s $8000. Neoteric Inc., Ft. Harrison Indl. 
Pk., Terre Haute, Ind, 47804, 


The giant rear wing on the ‘78 
Porsche Turbo sports car acts 
as a grille for the turbocharg- 
er crossflow-cooler on the en- 
gine below. But the louvered 
structure's main job is to 
hold down the tail end at high 
speeds. Top speed of the new 
300-hp vehicle? A neck- 
cracking 160 mph. 


Fighting Irishman 

A fortress on wheels, this Irish armored car 
has a steel hull that resists armor-piercing 
small-arms fire and a two-in.-thick, bullet- 
proof windshield that replaces the vulnerable 
open-hatch driver's seat. The Timoney BDX 
does 53 mph on the road, fords deep streams 
at seven mph. A 200-hp Chrysler V8 sup- 
plies power. 
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\Nhat's New 


IN 
PHOTOGRAPHY 


By E. H. ORTNER 


Inflatable case 


Waterproof, floatable, dust- 
proof, and shock-resistant, 
the Sports Pouch should 
protect your photo gear from 
most travel hazards. The 
11-by-14-in. vinyl case stores 
flat, inflates with a few puffs 
for use. It's $14.95: Sima 
Products, 7574 N. Lincoln 
Ave., Skokie, IIl. 60676. 
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60-second 8x10 


Eight-by-ten color prints with- 
out enlarging or processing— 
that’s what Polaroid's new 
Type 808 Polacolor 2 de- 
livers. You expose a negative 
sheet in an 8x10 camera, 

slip a positive sheet with it 
into the film holder, then 
insert the holder in a special 
processor. 


Tandem flash 


That's the Soligor MK-9A 
electronic flash on the 
bracket, with an MK-10A 
plugged into the 9A's hot 
shoe. The 9A provides direct 
light here, the 10A fill. Okay 
so far? The 10A has a remote 
sensor (it's on the camera’s 
hot shoe) that controls both. 
The 9A is $70; 10A, $114. 


Multimode SLR 


Aperture-priority automation? 
Shutter priority? The Minolta 
XD-11 is the first SLR that 
can give you either one—or 
manual exposure control. The 
electronically controlled shut- 
ter has speeds from one to 
1/1000 sec. With f/1.7 lens, 
the XD-11 is $545. An 
accessory winder is $125. 


Pocket flash 


The Nikon SB-9 may be the 
slimmest electronic flash 
around. Anyway, its 3.9-by- 
2.2-by-0.9-in. size enables 

it to slip into a breast pocket 
for easy availability. The SB-9 
is a two-range automatic with 
a guide number (with ASA 
25 film) of 23. It sells for 
$59.95 with leatherette case. 


Film fridge 

Your film won't cook in a hot 
car trunk or glove box if you 
have a Film-Frigerator. The 
five-Ib., 11-by-8-by-10 cooler 
holds 48 rolls of boxed 35- 
mm film, maintains 40° F, 
even at 110 outside. The 12V 
unit is $98 from Spiratone, 
135-06 Northern Blvd., 
Flushing, N.Y. 11354, 


\Nhats New 


IN BOATING 


BY SUSAN RENNER-SMITH 


Rough-water vest 


The first Coast Guard- 
approved inflatable vest, this 


Quick-connecting emergency antenna 


Lost your antenna in a storm? With the Signal-Mate aboard, 
you can still use your radiotelephone. The VHF antenna is a 
self-erecting coil of narrow spring steel that connects in sec- 
onds to the antenna terminal of any VHF/FM ship-to-shore 
unit. Coiled for storage (left), the replacement antenna takes 
up minimal space. In use (above), it can broadcast and receive 
in a 15-mile radius, says the maker (Nautical Engineering, Box 


486, Plymouth, Mich. 48170). The corrosion-resistant antenna 


costs $10. 


Safe control 


You can thumb the trim 
switch on OMC's remote 


[@auicksiuver 
ISOLATOR 


Corrosion preventer 


You can protect your prop 
from excess corrosion with 
Mercury Marine’s new 50- 
amp-capacity isolator. When 
using shore power, a boat 
becomes the anode of a crude 
battery, with water as the 
electrolyte. The isolator keeps 
the boat from completing this 
corroding circuit. $200. 


control without releasing the 
handle. For safety, the engine 
starts only in neutral, and a 
neutral lock button keeps it 


form-fitting life jacket also 
has foam flotation. Fully 
inflated with the built-in CO. 
cartridge, the vest provides 


for head-up flotation, says 
maker: Offshore Products, 
8400 Alvarado Rd., La Mesa, 
Calif. 92041. $58. 


from accidentally shifting 
into gear. Side-mount con- 
trol works with Johnsons 
and Evinrudes. $98.50. 


Clever clock 

This marine chronometer has 
a memory that can handle up 
to four separate inputs. Data 
can come from either its 24- 
hour, quartz-oscillator clock 


or its independent stopwatch. 


The LCD Memoquartz comes 
in an aluminum or teak case. 
Specialist Marine, 41 High 
St., Isle of Wight, England. 


Easy troller 

A bent steering tube with a 
new twist: The design, says 
Johnson, centers the electric 
outboard’s weight and thrust 
on the tube's pivoting axis. 
This makes the outboard 
easier to steer and retrieve. 
And, to free hands for fishing, 
the ‘78 electrics have all 
controls on the foot pedal. 
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IN TOOLS 


BY R. L. STEPLER 
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Kerf clamp 


Start the cut, insert and tight- 


en Kerf Keeper, and saw on 


without binding or kickback, 
says the maker of the clamp. 
The Pony KerfKeeper handles 


materials up to 7⁄4” thick. 
Adjustable Clamp Co., 432 
N. Ashland Ave., Chicago, 
Ill. 60622. 


70 | POPULAR SCIENCE 


Minishop 

Tools need organizing? Shop- 
crafter's two 4’-wide-by-2’- 
deep modules hold work- 
bench, perfboard back, roll- 
ing tool cabinet, 18-drawer 
unit, and stool. It’s $413. 
Penco Products, Oaks, Pa. 
19456. 


Saw blade 


Sears says this new 72-tooth 
tungsten-carbide cut-off 
blade cuts almost as smooth- 
ly as a satin-cut plywood 
blade, and as fast as a high- 
speed combination blade. 
The Craftsman blade is also 
said to go at least five times 
longer between sharpenings 
than standard blades. $50. 


Bimetal blade 


Saws faster, lasts 10 times 
longer, says Nicholson of its 
Big Nic Bi-Metaloy hacksaw 
blades. The red blade’s high- 
speed steel edge is bonded to 
an alloy-steel back. A 10” 
blade is 86¢; 12” blade, 95¢ 
in 14, 18, 24, and 32 tpi. 
Nicholson, Box 728, Apex, 
N.C. 27502. 


Sharpener 

No oil or wetting agent is 
needed with the Old Timer 
Honesteel, says Schrade Cut- 
lery (1776 Broadway, New 
York, N.Y. 10019). The tool 
is made by bonding an abra- 
sive to tempered steel. Its 
leather sheath doubles as a 
handle. Price: $12. 


Shear versatility 


Paper, leather, vinyl, fish, 
poultry, flowers, carpeting, 
light-gauge sheet metal— 
you can cut ‘em all with 
Handyshear, says Stanley. 
Price: $3.69. The Stanley 
Works, New Britain, Conn. 
06050. 


Riveter 


Trojan says its hydraulic riv- 
eting gun needs one-third 
less operating force than 
mechanically operated tools, 
Also, the blind riveter can 

be used at any angle. Price: 
$39.45. It’s made by Parker 
Mfg, Co., 149 Washington 
St., Worcester, Mass. 01613. 


\Nhat's New 


IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Switchplates 


Twelve inserts and six 
frames let you match or con- 
trast electric wall plates 
with your decor, American 
Tack & Hardware Co. (25 
Robert Pitt Dr., Monsey, 
N.Y. 10952) offers Switch- 
ables in 72 color and style 
combinations. 


Vinyl soffit 

Difficult and dangerous re- 
painting is out, says Mastic, 
if you install its T-lok solid- 
vinyl soffit system. A double 
hem eases installation and 
reduces waste, claims Mastic 
(131 S. Taylor St., South 
Bend, Ind. 46601). 


Lazy Susan pantry puts food up front 

Want to store a lot in a limited space? Long-Bell’s Centerpiece 
pantry measures 84 inches high and 18 or 24 inches wide. 
Five heavy-duty steel shelves revolve independently, are 
self-positioning and vertically adjustable. Double doors of 

the 24-inch model have five adjustable shelves. The 18-inch 
model has a single right-hand-hinged door. For more in- 
formation write to Long-Bell Cabinet Div., Box 8411, Portland, 
Ore, 97207. Enclose $2 and they'll send the Long-Bell 


Kitchen Idea Kit. 


Caulk 


You don’t need a gun with 
Space Age caulks: You twist 
the bottom of the tube to ap- 
ply acrylic or latex caulk, 
tub-and-tile caulk, or panel- 
and-construction adhesive. 
GX International (2610 N.E. 
5th Ave., Pompano Beach, 
Fla. 33064) makes them. 


Aluminum tape 

The asphalt backing gives a 
waterproof joint, says the 
maker of Flashband paint- 
able aluminum tape. It comes 
in 20’ or 33’ rolls in several 
widths, or in 3°-by-24” Patch 
Paks for small jobs. Evode, 
Inc., 401 Kennedy Blvd., 
Somerdale, N.J. 08083. 


E 


Double glazing 
Thermo-Glaze gives up to 
40 percent better thermal in- 
sulation than a single pane 
of polycarbonate, acrylic, or 
glass, says Cadillac Plastic 
and Chemical Co. (Box 810, 
Detroit, Mich. 48232). That 
makes it a good choice for 
skylights and solar collectors, 
claims Cadillac. 


Upholstery kit 

Chair Renew has all you need 
for reupholstery except the 
covering fabric. The kit con- 
tains batting, webbing, bur- 
lap, and muslin, plus tools 
such as hammer, stretcher, 
and needles. It’s $37.95 
from Sackner Products, 901 
Ottawa Ave. N.W., Grand 
Rapids, Mich. 49503. 
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ELECTRONICS 


BY WILLIAM J. HAWKINS 


CB flashlight 


Here’s a piece of safety gear 
that’s good for any outing— 
the CB Beam is a combination 
flashlight and two-watt CB 
transceiver. It operates on one 
of three channels (one crystal 
supplied), recharges from a 
car or camper battery. It’s 
$84.95 from Universal Tech- 
nology, Box 1084, Tyler, Tex. 
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Low-cost digital 


Although the digits on this 
new VOM from Sinclair will 
display voltage, it’s the digits 
on the price tag that will give 
you a shock—just $49.95. 
PDM335 is a 314-digit VOM 
that reads AC/DC volts, 
ohms, and milliamps with a 
one-percent accuracy. It’s 
made by Sinclair Radionics. 


Distance finder 


Ready, aim, find—pull the 
trigger on the Lone Range 
Finder and it displays the 
distance between you and the 
subject you've aimed it at. 

Its range is 50 feet, and it 
reads in feet or metrics. Price: 
$285 from Sjostrom Elec- 
tronics, 1725 NW Madrid 
Way, Boca Raton, Fla. 33432. 


DIP lock 


Slide the locking bar into 
this new miniature dual in- 
line package switch for 
printed circuit boards, and 
its position can't change 
accidentally. The switch fits 
standard DIP sockets and is 
available in two to 10 posi- 
tions. From EECO, 1441 East 
Chestnut, Santa Ana, Calif. 


World clock 


This clock’s got the time— 

if you've got the place. Dial 
in your location and it gives 
you the hours, minutes, and 
seconds for any of the 24 
world time zones. A crystal- 
controlled clock motor keeps 
it accurate. $129.95. Copal, 
58-25 Queens Blvd., Wood- 
side, N.Y. 11377. 


DC preamp 


What will a preamplifier with 
about 50 switches do for you? 
Answer: everything. Tapping 
one of the sense switches, 
for example, fades out one 
source program and fades in 
another. This DC Technics 
SU-A2 has everything from 

a pink-noise generator to 
equalizer circuitry. $449.95. 


\Nhat's New 


FOR YOUR CAR 


BY RICH CEPPOS 


Emergency flasher 


Rotary flasher comes on auto- 
matically after an impact, giv- 
ing warning of an accident. 
The unit bolts to the car's 
rear package shelf and is 
triggered by an inertia ball in 
the base. Koenig Apparate- 
bau, Goethestrasse 56, 7560 
Gaggenau, Germany. 


Engine analyzer 

Want to check the condition 
of your motor’s electrical 
and fuel systems? Do it your- 
self with this engine analyzer. 
Hookup is via an inductive 
clamp so the unit works on 
electronic or standard igni- 
tion systems, says the maker, 
Auto-Tune (6101 Gross Point 
Rd., Chicago). Price: $131. 


RV hose bumper 


Ever lose your RV's holding- 
tank drainage hose in the 
middle of a trip? You won't 
if you install this new hose 
bumper, says Stoutco (Box 
307, Bristol, Ind.). Snap- 
lock cover slides into place 
at each end of the 16-gauge 
bumper. It’s sold by RV 
dealers. 


Hide-away antenna 


The No-See-B CB antenna 
mount goes in your car's 
trunk and flips down out of 
sight. A spring in the hinge 
holds the antenna, when 
hidden, against the trunk lid 
so it doesn’t foul in your 
luggage. Price: $19.90. Gen- 
ex Tool and Die, 4049 Simon 
Rd., Youngstown, Ohio. 


Anti-theft lock 


Security Auto Lock prevents 
car theft by rendering igni- 
tion and steering-wheel lock 
inaccessible, says the maker. 
The all-stainless-steel device 
has a tamperproof seven-pin 
tubular lock. Security Auto 
Lock, Inc. (Box 211, Milton, 
Mass. 02187). Price 

is $39.95. 


KOD 


Tire carrier 


Swing-away tire carrier for 
Jeep CJ-5 and CJ-7 is de- 
signed to clear oversize tail- 
lights—and it can carry two 
jerry cans as well. Extra re- 
inforcing bolts protect the 
Jeep body, says the maker, 
Dualmatic Mfg. Co., Box 
1119, Longmont Colo. 
80501. Price: $82.60. 


j L AN 


Digital gauges 

Prefer numbers to needles? 
Digital gauges replace or 
supplement standard units, 
using same sending units. 
They're available for most 
engine functions. Prices start 
at $37.95. Precision Digital 
Gauges, Inc., 110 SE 82nd 
Ave., Portland, Ore. 97216. 


Unstuckers 


These lightweight steel tracks 
get you unstuck quickly from 
mud, snow, or sand, claims 
G.D.D. Sales (Box 144 K, 
Stepney, Conn. 06468). Just 
place the 3-by-9-by-18-inch 
Easy Outs against the wheels 
needing traction and drive 
slowly over them. They 
come in pairs for $12.95. 
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Waterless 


toilets 


—modern home systems 
turn waste into compost 


Built-in types 


Large digesting chambers, usually in- 


stalled in basement, are major com- 
ponents of Clivus Multrum (right) and 
Toa-Throne (above). Two entry ports in 
Clivus permit kitchen and bathroom 
products to be deposited separately. In 
both systems, odors are drawn off 
through ventilation pipe, shown being 
installed next to Toa-Throne commode. 
Electric blower is standard in Toa- 
Throne, optional in Clivus. Clivus re- 
tails for about $1500; Toa-Throne, 
about $1200. 
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Water comes out of the closet 
as new composters turn 
waste into resource 


By EDWARD MORAN 


The equipment shown on these 
pages may be spelling the most pro- 
found revolution in the American 
bathroom since the toilet moved out 
of the backyard and into the house. 
These composting toilets do not 
wash away human wastes in a flood 
of water, but instead use natural 
processes to convert them into use- 
ful products. 

Every year, the American people 
send a Niagara of two trillion gal- 
lons of crystal-clear, potable water 


down their toilets, to whisk minute 
amounts of human wastes into sep- 
tic tanks, costly sewage-treatment 
plants, or even directly into lakes 
and rivers. 

Is this waste necessary? No, say 
the advocates of composting toilets. 
Abby Rockefeller, president of Cli- 
vus Multrum USA, puts it this way: 
“Keep organic wastes out of water 
altogether . . . don’t put into water 
any materials that would benefit the 
soil or that would harm the life 
cycles in oxygen-rich bodies of 
water.” 

In both installation and opera- 
tion, composting toilets are a com- 
plete break with current plumbing. 
In fact, their advocates prefer not to 
call them toilets at all, but biological 


BATHROOM TOILET 
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recycling units for household use. 

All composting toilets work on 
the same principle. Wastes—human 
and organic kitchen wastes as well 
—are deposited in a well-ventilated 
container. There, bacteria and mold 
go to work on them, and in the 
presence of oxygen, eventually re- 
duce them to a nutrient-rich humus 
that can be used in the garden. They 
also reduce the volume of waste by 
an incredible amount; only a few 
cupfuls of humus must be removed 
every few months. The design of the 
units makes this humus removal 
simple and, combined with proper 
ventilation, eliminates all unpleas- 
ant odors. 

Composting toilets can be divided 
into two basic classes. The large 
units, such as the Clivus Multrum 
and the Toa-Throne, have large di- 
gesting chambers below the floor. 
Smaller units are designed to sit on 
the floor and require no installation 
other than putting a vent pipe in 
place. Neither type, of course, needs 
the usual water-supply and sewer- 
connection plumbing. 

To operate properly, a compost- 
ing toilet needs three basic ele- 
ments: enough heat, abundant oxy- 
gen, and correct solid-to-liquid ratio. 

Heat. Ideally, aerobic (in the 
presence of oxygen) decomposition 
happens at a temperature of about 
90-95° F. Bacteria create heat when 
they convert waste into more funda- 
mental compounds, so the proper 
temperature is normally sustained 
by the mass itself in the larger, per- 
manent-type chambers, such as Cli- 
vus Multrum and Toa-Throne. The 
small portable models make use of 
back-up electric heating coils, usual- 
ly thermostatically controlled, to 
keep temperatures at ideal levels. 
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VENTILATING FAN 


‘COMPOST TRAY 


Biolet (about $700) is made of high- 
density polyethylene, has two-inch di- 
ameter ventilation pipe. Electric heating 
coils maintain temperatures in the mid- 
dle 90's. 


Most composting units are insulated 
to maintain this heat. (The electric 
backup of the small, portable units 
has caused some controversy in the 
industry as to whether these units 
are true “composters.” But that’s 
semantics: The ecologies of both 
types are similar.) 

Oxygen. A good air supply is 
necessary for the aerobic micro- 
organisms to do their thing; if the 
air is lacking, the process will slow 
down and you'll get a whiff of out- 
house odor. Hence the need for a 
properly installed vent pipe to carry 
off vaporizing liquids. In some 
models, low-voltage blowers aid the 
circulation of air. 

Solid-to-liquid ratio. Fortunately, 
most human and organic kitchen 
wastes contain approximately the 
right ratio of solids and liquids. In 
the rare event when one side does 
run amuck, you can sprinkle some 
peat moss—or water—into the toilet 
to maintain a balance. 

Continued 
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Portable types 


One-piece composters 
have no separate diges- 
tion chamber. Proper tem- 
peratures for composting 
are more difficult for these 
small units to maintain, so 
electric supplementary 
heat is provided. Mullbank 
($736) has a thermo- 
statically controlled in- 
ternal electric heating coil 
that supports waste, 
speeds up natural biologi- 
cal decomposition. Liquids 
are vaporized, and internal 
fan creates vacuum to ex- 
haust odors. Compost can 
be removed from tray after 
a year. Mullbank is 32 
inches high, requires 24- 
by-42-inch floor space, 
weighs under 100 pounds 
empty. 
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Humus Toilet 5, known as Mull-Toa in 
some areas, comes in two sizes for small 
or large families. After each use, an au- 
tomatic stirrer revolves to distribute 
material evenly in the chamber. Rake for 
removing the compost is included. 


VENTILATION 
BAMPER 


STIRRER 


Bio-Loo employs a manual rotor to turn 
the wastes, preventing solidification. 
You pull the lever after each use. A pas- 
teurization process makes wastes ‘‘bio- 
logically safe,” says Clivus Multrum, 
the U.S. importer. 
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All this is not as easy as pulling 
a flush lever: A composting toilet 
does require some additional atten- 
tion. For example, you may need to 
deal with insects (by organic pesti- 
cides or by adding soil so predator 
populations will balance each other 
out). And you do have to “seed” the 
composter at start-up, using a peat- 


moss-like mixture that’s usually 
provided by the manufacturer when 
you buy the system. 


Here to stay 


Recent developments indicate 
that despite such nuisances, com- 
posters are here to stay and can co- 
exist with public health standards: 


Oil flush: another waterless alternative 


Some waterless toilets use a petro- 
leum-based flushing fluid. The Sarmax 
Corp. (2207 S. Colby Ave., Los Angeles, 
Calif. 90064) makes two such systems. 
The 7500FN, shown disassembled here, 
uses a conventional toilet and a pro- 
prietary liquid to flush away material 
into a 500-gallon separation and storage 
tank capable of handling two toilet fix- 
tures, The waste settles out, leaving the 
oil fluid on top; with each flush, this 
fluid is purified. The tank must be emp- 
tied after about a year’s use by a family 
of four. The Sarmax Oilseal system, 
for use in remote sites, is a 500-gallon 
vault; no flush toilet is involved. Another 
system, R-oil Flush, made by Sanitation 
Devices, Inc. (935 St. Peter St., New 
Orleans, La 70116) is designed for 
marine use, but can also be used in 
residences. 


Composting toilets ina 
self-sufficient home 


The sketch below, by Dr. Karl Lindstrom 
of Clivus Multrum USA, illustrates how 
a household might employ a composting 
toilet, grey-water recycling, and a solar 
greenhouse. Trickle filter, available from 
Clivus Multrum, cleans grey water from 
laundry and showers for use in green- 
house, shown being built by firm's presi- 
dent Abby Rockefeller. Note subter- 
ranean insulation extending three feet 
from greenhouse. Check with local 
codes; many don’t permit grey-water re- 
cycling without a drainage field. Such 
on-site recycling would eliminate need 
for centralized treatment plants. 
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e@ The Swedes have been using 
composting toilets for years, and 
already several hundred Americans 
and Canadians have given up the 
flush. 

@ As this story is being written, 
experts from around the world are 
considering a subcommittee report 
at the National Sanitation Founda- 
tion in Ann Arbor. If finally ratified, 
this report could become the NSF’s 
first official standard on composting 
toilets. Dr. Nina McClelland, direc- 
tor of technical services, told me 
that the NSF could begin evaluat- 
ing models once the standard has 
been ratified, possibly this year. 

@ In 1974, Maine became the first 
state in the nation to permit com- 
posting toilets to be installed. Zandy 
Clark reports in the latest issue of 
The Compost Toilet News that 
Pennsylvania and Massachusetts 
have okayed them in principle. The 
problem is not that they are illegal 
but that most public sanitation 
codes were written before compost- 
ing toilets were distributed in this 
country. 

Dr. Eugene Moreau, chief of 
wastewater and plumbing control 
for Maine’s Department of Human 
Services, told me: “There are at 
least 200 compost toilets in Maine, 
and I have received no evidence of 
any health problems.” The agency 
wants the new code for composting 
toilets to be “as flexible as possible,” 
said Dr. Moreau. 

è The Clivus Multrum system 
was tested at the Center for the 
Biology of Natural Systems at 
Washington University in St. Louis. 
Environmentalist Dr. Barry Com- 
moner, who directs the center, sent 
me a copy of the evaluation. The re- 
port, prepared by H. Wayne Nich- 
ols, concludes that both the bac- 
terial composition and pathogenic 
potential of the final Multrum pro- 
duct is similar to that of soil, and 
that “the Multrum final product 
appears to be suitable for use as a 
soil amendment.” This report is the 
strongest impartial evidence to date 
that composting systems might fit 
into our sanitation picture. Ge) 


FOR FURTHER READING 

“Analysis of Bacterial Populations in the 
Final Product of the Clivus Multrum,” by H. 
Wayne Nichols, Center for the Biology of 
Natural Systems, Washington University, St. 
Louis, Mo. 

Compost Science, Journal of Waste Recy- 
cling (bimonthly), Rodale Press, 33 E. Minor 
St., Emmaus, Pa. 18049. $6 yearly. 

Compost Toilet News, quarterly newsletter 
of the Alternative Waste Treatment Assn., 
Star Route 3, Bath, Me. 04530. Membership. 
is $4 yearly. 

MANUFACTURERS AND DISTRIBUTORS 
Biolet Corp., Box 645, Beatrice NB 
Bio-Loo, Clivus Multrum: Clivus Mul- 
fan USA Inc., 14A Eliot St., Cambridge MA 
02138; Humus 5: Ecos, Inc, 21 Imrie Rd., 
Boston MA 02134; Mullbank: Recreation Ecolo- 
gy Conservation of United States, Inc., 9800 
W. Bluemound Rd., Milwaukee WI 53226; Toa- 
Throne: Enviroscope, Inc., Box 752, Corona 
del Mar CA 92625. 
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Salting away oil 


By BILL SPANKE 


Rising above the western part of the Gulf coastal plain, 
the derricks that began drilling last July looked very 
much like conventional oil rigs. But these rigs were 
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To leach a salt dome, water from nearby lakes, rivers—or the 
Gulf—is pumped in to dissolve salt to brine. Crude oil floating 
on brine forces it down and out through deeper pipes. Water 
will also be used to force out stored crude. 


Near or far below ground, salt domes are up to one mile wide, 
six miles deep. Several holes are drilled into each dome. Com- 
pleted hole stores an estimated 10 million barrels crude, 
which is pumped in as 38-month drilling operation proceeds. 


pumping oil back into the earth to create the strategic 
petroleum reserve called for in President Carter’s ener- 
gy plan. By 1983, the Department of Energy plans to 
store no less than one billion barrels of crude—at least 
half of it underground—for use in emergencies, such as 
another Middle Eastern oil embargo. 

Room for the storage of much of the crude is being 
made in salt domes by means of a process called leach- 
ing. Nearby water—fresh water from inland sources, or 
salty water from the Gulf—is pumped into the dome to 
dissolve the salt. The saturated brine is forced down- 
ward and pumped out through deeper pipes. As shown 
in the diagram, crude can be pumped in under pressure 
to float on the brine and help force it out while addition- 
al excavation is progressing. 

Natural gas and petroleum products have been stored 
safely in salt caverns in several other countries for 20 
years. Rock salt is generally impervious to liquid pe- 
troleum and gas: It moves like plastic to seal fractures 
or even earthquake damage, yet it has the compressive 
strength of concrete. 

The Federal Energy Administration chose the salt 
domes on the plain between New Orleans and Houston 
for several reasons. The domes are near the seaports on 
the Gulf of Mexico that receive crude from overseas, and 
they’re near the major pipeline networks that crisscross 
much of the American continent. The domes in the 
region have been mined for decades, and some enor- 
mous caverns—with up to a 150-million-barrel capacity 
—have been created. Most domes can store 61 to 90 mil- 
lion barrels. 

Some of the domes almost reach the earth’s surface; 
others begin considerably deeper. Bottom boundaries 
can plunge as far as 914 miles. A cluster of holes will 
be drilled in each dome. Each hole will store about 10 
million barrels and take some 38 months to complete. 

Leaching the domes costs only about $1.50 per barrel; 
the additional cost of storing and handling the barrels 
is pennies. Conventional hard-rock mining would have 
cost $6 to $9 a barrel and required three years’ lead 
time, which would have decreased the strategic value 
of the reserves. Further, none of the space in conven- 
tional excavations can be used until the entire hole is 
completed. In leaching, the crude can be stored while 
the hole is drilled. 

The FEA considered several other options before 
choosing the salt domes. Unsightly conventional tank 
farms have obvious disadvantages, including cost—$8 
to $12 per barrel. FEA also ruled out the use of obsolete 
tankers and oil-filled bladders on the ocean floor. Pump- 
ing into depleted oil wells would have taken too long. 

In commercial leaching operations, the brine is used 
as feedstock for chemicals such as chlorine; where pos- 
sible, the FEA will sell its brine for such use. Unsold 
brine from inland sites (the farthest inland is 120 miles 
from the Gulf) will be reinjected into deep wells far be- 
low the fresh-water aquifers; excess brine from sites 
near the Gulf will be pumped into the deep waters sev- 
eral miles offshore. The Gulf’s salinity has decreased 
somewhat, according to shrimpers there, so the pumping 
may offer a beneficial by-product. 

By the end of 1978, the Dept. of Energy plans to 
store 250 million barrels underground; 500 million by 
the end of 1980; and one billion—not necessarily un- 
derground—by December, 1983. With strict rationing, 
the reserves could help the U.S. survive a 10-11-month 
embargo. 

The project may cost up to $20 billion, but most of 
that will be used to buy the oil, which will increase in 
value and be sold. 
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Oldsmobile diesel 


-the engineering story 
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Fuel pump supplies precisely timed jets 
of fuel to cylinders through metal lines 
(color). Small amount of fuel that leaks 
from tops of injectors returns to fuel tank 
through other metal lines. Here’s how the 
injector (above) works: Spring tension is 
preset so that when fuel pressure 
reaches 1800 psi, needle is lifted from 
seat, allowing a fine mist to spray from 
holes at bottom. Like the rest of the fuel- 
injection system, the injectors can be 
serviced and adjusted only by special- 
ists. 
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By E.F. LINDSLEY 


Suck in a full charge of air, com- 
press it to 22.5:1, spray in a mi- 
nute shot of fuel oil at 1800 pounds 
pressure, and you have a diesel en- 
gine. That’s the principle of Olds’ 
new diesel and of all other diesel 
engines. 

But you can’t just meld those 
elements, call it a diesel, and 
yoke it to any kind of vehicle. A 
diesel for a passenger car, for ex- 
ample, is much different from that 
for a big cross-country rig. So 
when Olds engineers started their 
design work, they had to overcome 
specific engineering problems to 
come up with the engine that 
would just suit the car—and driver 
—they were aiming for. 

First requirement, Olds engineer 
Paul Mutty told me, was a car that 
wouldn’t scare off any buyers who 


might be a little awed by the diesel 
“mystique.” 

“We took the attitude that the 
operator of this vehicle knows how 
to drive—that’s all,” said Mutty. 
“It’s important to him that he 
doesn’t have to lift the hood to do 
something mechanical, because he 
probably doesn’t know anything 
about it.” That rules out such old 
diesel standbys as hand primers, 
ether starters, mixing of gasoline 
with fuel oil in cold weather, com- 
plex fuel specifications, and other 
details dear to the hearts of foreign 
diesel afficionados but anathema to 
most U.S. drivers. 

Look under the hood and you 
can tell that the engine is a diesel 
and not a conventional 350 Olds 
engine only by the presence of an 
injection pump instead of a distri- 
butor, and steel injector lines in- 
stead of spark-plug wires. 
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Complex pump delivers many precisely timed and measured 
jets of fuel to each cylinder each second. Process starts when 
primary, or transfer, pump (see small schematic drawing at 
left) delivers fuel under carefully controlled pressure to meter- 
ing valve. Metering-valve position is controlled by throttle set- 
ting (except at idle and overspeed; see text). From metering 
valve, fuel passes through charging ports and horizontal pas- 
sageway in distributor shaft to space between pumping plung- 
ers, which move out enough to accommodate fuel charge 
delivered to them. As the shaft rotates, the charging ports 
move out of registry with the matching holes in the pump hous- 
ing. Simultaneously, the pumping plungers are forced together 
by the lobes on the internal cam ring. When plungers are forced 
together by the cam contour (see schematic drawing at right), 
fuel flows under high pressure back through the distributor- 
shaft central passage. But the charging ports are now closed, 
and the proper delivery ports in the housing are aligned wtih 
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the delivery port in the shaft. The timed charge of fuel enters 
the injector. Precise timing of fuel pulses to injector is con- 
trolled in part by roller shoes, which contact the cam contour 
earlier or later during rotation, depending on the amount of fuel 
between the plungers (which, in turn, determines how far the 
plungers are pushed out toward the cam contour). This varies 
the point at which plungers start to close, and thus varies the 
beginning of injection. Timing is further controlled by timing- 
shaft mechanism, which rotates the cam ring slightly in re- 
sponse to spring and fluid flow forces built into the shaft 
mechanism. The run/stop solenoid is deactuated when switch 
is shut off in car. This causes the metering valve to shut off fuel 
flow completely. Pump is filled and self-lubricated by fuel, part 
of which returns to the primary supply system through the out- 
let at the top of the pump. This vents air and vapor and cools 
the pump. With the pump nested in the valley between cylin- 
der banks the injector lines are easily balanced for length. 


Inside the engine, the big dif- 
ference is in the cylinders. At the 
top of each cylinder just off the 
intake valve is a semispherical pre- 
combustion chamber (swirl cham- 
ber). When the piston is at top 
dead center, about half of the high- 
ly compressed air is contained in 


the chamber and the other half in 
the area between the piston and 
the cylinder head. 

The whole history of diesel de- 
sign is one of different combustion- 
chamber designs aimed at produc- 
ing performance characteristics 
that fit the job in hand. 


This design was aimed at good 
performance and quiet running 
over a wide speed range with spe- 
cial attention to minimal pollution. 
It’s unusual because the throat be- 
tween the swirl chamber and the 
space above the piston angles off 


[Continued on page 138] 
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Oldsmobile 
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By RICH CEPPOS 


It was hard to believe. I was cruis- 
ing down the highway in a full- 
size, six-passenger sedan that was 
equipped with just about every im- 
aginable comfort and convenience 
option—and I was getting over 
30 mpg. 

The car was the new Oldsmobile 
diesel, the first diesel car produced 
by an American automaker. My 
drive s part of a 10,000-mile test 
conducted by POPULAR SCIENCE to 
determine whether the first Ameri- 
can diesel v a car American 
drivers could live with. 
staffers drove the car through- 
out country and Canada on 
every kind of road and in all types 
of weather. Our trips encompassed 
everything from runs down to the 
corner for the Sunday paper to 600- 
mile-a-day cross-country drives. 
About 8000 to 9000 were highway 
miles; the rest were racked up in 
suburban and city driving. 

Continued 
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Diesel Olds (and editor Ceppos) back in 
New York City after 10,000 test miles 
(approximately 1000 in city driving) 
Diesel accelerates briskly, cruises effort 
lessly, and gets superb mileage: Overall 
average was 23.7 with a high of 30.04 


for 3155-mile coast-to-coast trip. Diesel 
Olds is a thoroughly engineered package 
that demands virtually no more of its 
owner than a gasoline-powered car, En 
gine requires two batteries for starting 
has muffler on air-cleaner to cut noise 


N DIESEL § 


Olds diesel is a strengthened 350- 
cu.-in, block with special diesel cylinder 
heads and internal parts. Output is 120 
hp. Unique precombustion chamber and 
fuel injector developed by Olds minimize 
noise, smoke, and odor. Only emis: 
control is a PCV valve. Olds says e 
won't last any longer than gas model 
Price of sel option is $850, Entire car 
weighs only 180 pounds more than 
gas-powered version. Indicator lights 

on dash, above, tell you how long to wait 
before starting up, but you can often 
sidestep this for no-wait cold starts 

The 27.3-gallon tank gives a range of 
550 to 825 miles. We found diesel fuel 
usually a few cents cheaper than no-lead, 
relatively easy to find 
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The results of our comprehensive 
test are in, and the consensus is 
that the Olds is well suited to the 
needs of American drivers. It makes 
less demands on the driver than 
any other diesel, and we believe 
anyone used to gas-powered Amer- 
ican cars will find it acceptable. 

The Olds starts like other mod- 
ern diesel cars. You turn the key to 
the first notch (normally the on 
position) and an amber warr 
light comes on whi'e the glow plugs 
heat in the combustion chambers. 
Ten to 60 seconds later, depend- 
ing on ambient temperature, a 
green start light flashes on, Then 
you just twist the key and the 
diesel comes to life. At 50° F, the 
engine took about 30 seconds to 
start; when it’s warm, the engine 
starts immediately. 

Oldsmobile engineers claim that 
despite the thickening of diesel fuel 
at sub-zero temperatures, there are 
no starting problems down to minus 
10° F. If the temperature routinely 
dips below that where you live, 
Olds recommends using the stand- 
ard engine-block heater. In any 
case, you must switch from No. 2 
to No. 1 diesel fuel below 20° F. 

Once the engine is warmed up, 
the diesel cackle is barely notice- 
able, and around town the radio or 
air conditioner completely masks it. 
On the highway, all traces of diesel 
noise totally disappear. To quiet 
the diesel, Olds used not only a 
unique combustion-chamber design, 
but a muffler on the air-cleaner 
snorkel and a thick blanket of in- 
sulation across the firewall. 

The diesel’s performance is even 
more impressive than its quietness. 
We recorded a 0-to-€0-mph time of 
16.3 seconds, performance we con- 
sider adequate. On the highway, 
the Olds had enough power for 
safe passing, effortless hill climb- 
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ing, and comfortable cruising. 
Overall, the diesel performed much 
like any big sedan with a medium- 
size, emission-controlled V8, so it 
didn’t call for any change whatso- 
ever in my driving style. 

At an altitude of 5000 feet, a 
thick plume of black smoke trails 
the car. At sea level there is con- 
siderably less smoke, but the ex- 
haust never looks as clean as a gas- 
powered car’s, though it actually 
contains less pollutants. Traces of 
exhaust odor also occasionally find 
their way into the interior at stop- 
lights. 

The most remarkable feature of 
this Olds was its fuel economy. Our 
overall average was 23.7 mpg, and 
the highest mileage, recorded dur- 
ing a 3155-mile coast-to-coast trip, 
was an incredible 30.04 mpg. 

On my longer excursions diesel 
stations were easy to locate, as they 
line the interstate highways. But 
away from the interstates they are 
a bit harder to find, so I never al- 
lowed the tank level to drop below 
one-quarter. That gave me about 
150 miles to look for a station. In 
case you do run low on fuel, Olds 
includes a national diesel-station 
directory with the car. 

“People we surveyed,” said David 
Van Peursem, manager of market 
analysis, “believe that diesels re- 
quire less maintenance than gas 
engines and also have a much long- 
er life span.” Right on the first 
count only—in the case of the Olds. 
About the only maintenance the 
Olds requires is an oil and oil-filter 
change every 3000 miles. Owners 
must take care to use only the 
specified SE/CD diesel oil (readily 
available at truck stops and Olds 
dealers), as its composition is dif- 
ferent from standard SE oil in- 
tended for gasoline engines. Other 

[Continued on page 139. 


Interior-noise test revealed diesel Olds 
to be almost as quiet as the very quiet 
gas-powered model; it registered only 
67.5 dBA, compared to 63 dBA for the 
gas car. Around town, you can hear some 
of the characteristic, though subdued, 
diesel clatter. At highway speeds it 
sounds the same as a gas engine. 


Olds diesel— 
specs, dimensions, 
and test results 


Oldsmobile 


DIMENSIONS (inches) 


Overall width 

Track, F/R 5 
Ground clearance .... 
Front head room 

Front hip room . 
Front leg room 

Rear head room 
Rear hip room .. 

Rear leg room (min.) 
Min. knee room 
Couple distance 


‘SPECIFICATIONS. 


Engine type a 
Displacement (cu. in./ec) 


Transmission 
Axle ratio 


3-speed automatic 
2.41: 


Tire make ~. General 
è Radial Dual Steel Il 
8-15 


Tire type 

Tire size 

Steering ...... 

Overall steering ratio 

Turns lock to lock 

Turn diameter (ft.) 3 

Front suspension... Independent coil springs, 
stabilizer bar 

Rear suspension 

Brakes 

Brake type . y 

Brake swept area (sq. in.) 

Fuel tank (gal.) . 

Trunk space (cu. ft.) . 

Liftover height Gin.) 

Curb weight (Ibs.) 

FIR weight distribution (%) -~ 

Basic price ...... 

Price as tested s 

Options on test car... 


s.. Four-link coil springs 
« Power 
Disk/drum, 


` Diesel engine ($850), 
air conditioning ($581), 
AM/FMICB ($577), 
power windows ($190), 
power seat ($151), tilt 
wheel ($70), GR78 
whitewall tires ($129), 
HD alternator ($49), HD 
suspension ($25) 


‘TEST RESULTS 


Acceleration 0-60 mph (sec.) 
Acceleration 25-70 mph 


(sec.) 
Brake test (cool) 60-0 mph 
Stopping distance (ft.) 
Pedal pressure (Ib.) 


Stopping distance (ft.) 
Pedal pressure (Ibs.) ..... 
Disk temperature (°F)... 
Interior noise @ 60 mph 
(dBA) 
Handling test (mph). 
Maneuverability (mph) 
Test Conditions: Ambient temperature 50°F; relative 
humidity 65 percent; barometric pressure 30.1 inches. 
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Do you need insulation? 
This device peers into your 
walls and tells you where 


By HERBERT SHULDINER 


A useful new tool for the war on 
fuel waste in homes has recently 
become available. Its a relatively 
low-priced thermographic scanner 
that “reads” heat escaping from or 
entering a house in the form of infra- 
red radiation. 

The new single-line thermal scan- 
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Tracing made by Thermascan reveals heat loss from house in 
winter. Coldest point is window (right). Source of biggest heat 


Qy perecror 


ner, called ThermAtrace, is made 
by Barnes Engineering Co. (30 
Commerce Rd., Stamford, Conn. 
06904). The nine-pound device pro- 
duces a graphlike red tracing 
—showing temperature—superim- 
posed over a picture of the building 
or object, pinpointing missing in- 
sulation or other heat leaks. A Po- 
laroid camera attached to the back 
can be used to freeze the readings, 
as shown in the photos above. 
What makes this scanner differ- 
ent from older models [see “In- 
frared scanners can help cut your 


How system works: 
Scanning mirror is 
transparent to visi- 
ble light, but re- 
flects IR spectrum 
from target scene 
(right). Infrared en- 
ergy is focused on- 
to IR detector, which 
converts it into an 
electronic signal 
that feeds a vertical 
LED display, light- 
ing one of its ele- 
ments. The higher 
the target tempera- 
ture, the higher in 
the array is the il- 
luminated, red LED 
element. Lights 
form a red trace. 


- IR FOCUS ELEMENT 


TO ELECTRONICS 


Missing insulation batt or some other defect responsible for 
heat seeping into air-conditioned house in summer is revealed 
by high graph tracing in this ThermAtrace scan. 


home energy bills,” PS Sept. ’75] 
is its easy operation and lower 
price—$6000 vs. $40,000 for the 
AGA scanner currently in use. 

Unlike the AGA scanner, Therm- 
Atrace does not need to be cooled 
with liquid nitrogen. Also, it gives 
a sharp, normal color image of the 
object being scanned. 

The scanner has five tempera- 
ture ranges: 10, 30, 100, 300, and 
1000 degrees (C). After you select 
the range, you put a transparent 
overlay on the imaging screen so 
you can convert the height of the 
trace into a temperature reading. 

ThermAtrace went on sale last 
February; as this issue of PS went to 
press there were only about 100 in 
use around the country. But a 
Barnes official told Poputar Sci- 
ENCE that a number of firms are al- 
ready offering scans of residences 
with the new devices. Starting price 
at one firm in Texas was $60 for a 
small home, and $100 the average. 

The scans are made in the in- 
teriors because that’s where Therm- 
Atrace sets the most accurate 
readings. A 30° C differential is 
the range used for this kind of 
scanning. A typical scan can locate 
missing insulation batts or other 
anomalies that waste expensive 
fuel. [2E] 
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Rust-eaten 12-by-14-inch steel panel (above) spent 10 days 
in It-spray chamber with same-size pieces of galvanized 

(left), steel painted with zinc primer (bottom left), and 
new Zincrometal (below) 


Is four or five years without major rust too 
much to ask? Notany longer, say automakers 


By GREG STONE 


Ever so slowly, the Ford Mustang sank n rst into 
the murky depths before me. Chocolate-colored bubbles 
out its hood, windows, roof 
k. 
‘ord wasn’t a flood victim—it was just gettin 
paint job. 
atch those d 
the bus cz 


voltmeter jumped from 0 to 200 
and the ammeter beside it registered 
1600. At that moment, the Mus- 
tang’s body became one giant cath- 
ode, its negative electric charge 
greedily pulling the positively 
charged paint particles to it. 

This was just one skirmish in a 
long series of battles—Detroit vs. 
Corrosion. For automakers, cars 
that rust out in two or three years 
are an embarrassment, to say the 
least. For consumers, the problem 
is a $5 billion headache. 

Forď’s electropainting demon- 
stration was impressive. But will it 
win the war against rust? To find 
out, I talked with corrosion engi- 
neers at the four major auto manu- 
facturers. With new rust-prevention 
methods, I was told, the 78 cars 
should be the longest-lasting ones 
Detroit has produced for decades. 
But that doesn’t mean the war is 
won and you'll never see rust on 
a two-year-old car. The problem 
isn’t that simple. 


Rust is natural 


To understand why, take a look 
at the corrosion process. We tend 
to think of corrosion as disfiguring 
and unnatural, but it’s the most 
natural thing that could happen to 
steel. Steel is mostly iron, and 
iron’s most common forms in na- 
ture are hematite (Fe.O;) and 
magnetite (Fe,O,), both oxides. A 
common name for iron oxide is 
rust. Refining iron is partly a 
matter of getting rid of this oxy- 
gen. Why, then, does the iron re- 
vert to an oxide? Iron, the principal 
ingredient of steel, is highly active 
chemically; iron atoms lose elec- 
trons from their outer shells easily. 
Steel, because of its chemical 
makeup, impurities, and micro- 


structure, has minute positive (an- 
odic) and negative (cathodic) re- 
gions. On the surface of the steel 
there is a surplus of electrons in 
regions 
ions 


the negative (cathodic) 
and an excess of positive 


(Fe++) in the anodic regions. 

This combination creates a po- 
tentially destructive situation. 
Electrons are constantly shuttling 
back and forth between the little 
batteries created by those cathodic 
and anodic regions. So long as they 
travel through the steel, that doesn’t 
cause any problems. But now 
add water to the unprotected sur- 
face of the steel—particularly high- 
ly conductive salty water. The wa- 
ter contains both H+ (with a posi- 
tive charge) and OH- (with a neg- 
ative charge). As current begins 
to flow through the water, the 
positive ions in the iron (Fe* +) 
combine with the negative OH to 
make FeOH:, which later converts 
to Fe.O; or Fe;O,. Sound familiar? 
That’s iron ore again, the iron ox- 
ide that’s commonly called rust. 
(The free electrons boiled off the 
cathodic region react with the wa- 
ter to form hydrogen, but this is a 
minor side note to the main act of 
rust formation. ) 


Design is the problem 


In theory, corrosion prevention 
is simple. You just put some kind 
of protective coating—paint or an- 
other metal—between the steel and 
the corrosive environment. In prac- 
tice, it’s more complex because of 
the design of an automobile, its as- 
sembly-line construction, and the 
rigors it’s exposed to during use. 

A new design may develop unan- 
ticipated air bubbles as it goes 


(CJ ALUMINUM-FILLED WAX 
C Puste 
E ZINC-RICH PRIMER 


E 
=A 
NLA, 


a ai 
ie 


A Thunderbird is submerged in a primer bath for protective electropaint job. 


through a paint dip—preventing the 
paint from adhering in quantity. Or 
the design may not provide proper 
access for operators to seal weld 
spots, which tend to burn off pro- 
tective coatings. 

Even when protective coatings 
are carefully applied, they can be 
chipped and scratched by a careless 
slip during final assembly or by 
small rocks thrown up from the 
road. The result is unsightly “cos- 
metic rust.” It’s easy to see and the 
spot can be retouched before seri- 
ous harm is done. 

It’s what you don’t see that real- 
ly hurts. Look at cars that are rust- 
ing seriously, where rust has bro- 
ken holes in the metal. This almost 
always happens in the same places: 
in the lower portion of the doors, or 
the section between door and wheel 
well, or the lower part of a station 
wagon’s tailgate. 

“I don’t care whether it’s a 
Cadillac or a Gremlin,” says AMC’s 
Weldon D. Smiley. “When you 
have a hood, door, or fender, and 
you close it in, you get moisture 
lying at the bottom and it’s a ter- 
rarium.” 

Then corrosion starts inside. The 
car looks fine, until one day a dirty 
rust spot appears. Then it’s too 
late. Touch-up paint won’t help 
because there’s no metal left to 
touch up. 

Design may be the problem here. 
A manufacturer may use the same 
corrosion-protection methods each 
year, and yet one year the vehicles 
are fine and the next year they rust. 

Still, the industry has a pretty 
good idea now as to what consti- 
tutes corrosion-resistant design. 

There are two basic goals. One, 

Continued 


Protective barrier coatings guard rust- 
prone areas on 1978 Ford Fairmont/ 
Zephyr bodies. For further corrosion pre- 
vention, inner sides of doors, fenders, 
rear quarter panel, rear wheel housings, 
and trunk lid are made of Zincrometal. 
Hood vent, rocker panels, “B” pillars, 
rear-spring upper brackets, and floor- 
pan-to-quarter-panel extension are all 
galvanized steel. 
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Corrosion test begins as new Ford 
splashes through salt spray in Arizona 


to design a car so that as little 
moisture as possible comes in con- 
tact with the steel. Two, to design 
it so that as much corrosion pro- 
tection as possible reaches the 
steel. 

The first step is to eliminate 
moisture-collecting pockets or, 
where such “terrariums” are un- 
avoidable, provide drainage holes. 
Let’s say this is done and the car 
now looks like a piece of Swiss 
cheese. There’s still bare metal to 
protect. All automakers use two 
basic protections: barrier coatings 
and sacrificial metals. 


Barrier coatings 


Barrier coatings include paint, a 
plastic shield on the inside of a fen- 
der, and a PVC sealant applied to 
weld spots. 

“If you can paint it, you can 
protect it,” says Ford corrosion 
specialist R. G. Lambert. For maxi- 
mum protection against corrosion, 
the primer coat is most important, 
because that’s the main line of de- 
fense against hidden rust. 

Before painting, all four manu- 
facturers first clean the auto, then 
apply a phosphate solution. This 
reacts with the sheet metal to form 
a nonmetallic surface that makes 
an excellent bonding base for the 
primer and paint coatings to follow. 

In the past, automakers simply 
sprayed on the corrosion-resistant 
primer. But when AMC introduced 
the unitized body about two de- 
cades ago, it discovered that spray- 
ing wasn’t working well. So AMC 
started dunking the whole car. “We 
used to say we spilled more paint 
than the others used,” said Smiley. 

As other manufacturers went to 
the unitized body, they began to 
look for better ways to apply the 
primer. Today, Chrysler and AMC 
each use a chemical dip, GM is in 
the process of changing from spray- 
ing to electropainting, and Ford 
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proving grounds. It’s also run through 
a salt bath for an all-over brine spray. 


uses electropainting exclusively. 

The scene described at the be- 
ginning of this article is an exam- 
ple of “cathodic dip,” the latest 
twist in the electropainting pro- 
cess. Ford is in the midst of con- 
verting its old anodic electrodip 
process to this new system, and 
GM is going the same way. An en- 
gineer at GM’s Fisher Body Divi- 
sion told me that “by every test 
we’ve been able to develop, the 
cathodic coating is absolutely su- 
perior.” 

The difference between cathodic 
and anodic is deceptively simple. 
In the old (anodic) system, the 
car was positively charged and the 
paint had a negative charge. In the 
cathodic system the polarity is re- 
versed. This lets manufacturers use 
a new paint chemistry that Ford 
and GM say has better “throwing 
power.” It is chemically incompati- 
ble with the older anodic dip pro- 
cess. 

With the cathodic system, paint 
gets into the hundreds of auto-body 
crevices easier, for better protec- 
tion. 

How do chemical dips compare? 
AMC says its solvent-based dip 
process is as good as electropainting 
because it cleans the steel as it de- 
posits the primer, making for bet- 
ter adhesion. 


Sacrificial metals 


Even with more advanced paint- 
ing methods, it’s difficult to fully 
coat those vulnerable inner panels 
noted earlier. This is the problem 
that’s getting most attention now. 
To solve it, automakers are turn- 
ing to the second basic anticorro- 
sion method—precoating the steel 
with a “sacrificial metal,” in this 
case, zinc. Zinc reacts even more 
readily with the environment than 
iron, corroding first and actually 
protecting the steel beneath it. All 
the zinc will eventually corrode, 


Still wet with spray, the car bumps 
over miles of gravel road to induce dirt 


and the steel will rust. But zinc- 
coated (galvanized) steel does 
provide many years of protection. 

For instance, the prime rust 
problem on most cars used to be 
the water-collecting rocker panels 
that run from wheel well to wheel 
well. “We went to galvanized rock- 
er panels back in ’63 or ’64,” said 
GM’s Ted Lasco, a corrosion en- 
gineer. “Since then, we haven’t 
seen one corroded rocker panel in 
a junkyard or on the road.” In 
fact, GM’s anticorrosion goal is “to 
have the whole car last as long as 
the rocker panels,” says Lasco. 

So why not make the whole car 
out of galvanized steel? 

“Availability and costs,” ex- 
plains Carl O. Durbin, a corrosion 
specialist at Chrysler. “But I don’t 
think that, in the future, either of 
those reasons will keep galvanized 
steel from being used where it will 
do a good job.” 

Other problems might, however. 
Galvanized steel has glittering 
patches (called spangles) that 
make it almost impossible to do a 
flashy paint job. And hot-dipped 
galvanized steel is subject to tem- 
peratures of about 600° F when it 
is coated, “aging” the steel and 
damaging its ability to be stretched 
and shaped—so it can’t be used for 
some of the finely curved body 
parts. 

To get around the painting prob- 
lem, manufacturers use galvanized 
steel in out-of-sight areas, such as 
the structural members underneath 
the car. For exposed parts, such as 
door panels, makers can use one- 
sided galvanized steel that provides 
protection on the inside and paint- 
able steel on the outside. 


New precoating techniques 

GM has been working with the 
steel companies to produce a gal- 
vanized steel that can be easily 
shaped. Together, they’ve developed 


and stone abrasion. It then rides hub- 
deep through mud. 


a way to apply the zinc coating 
electrically at relatively low tem- 
peratures. This new electroplated 
galvanized steel is being used in 
some ’78 GM cars. 

Manufacturers are also using an- 
other precoated metal called Zinc- 
rometal, developed by Diamond 
Shamrock Co. Instead of being 
heat-dipped or electroplated, the 
zinc is applied in two layers. The 
first, called Dacromet, is just 0.1 
mil thick. It consists of chromic 
acid, zinc dust, and other propri- 
etary chemicals. The second layer, 
0.4 mil of Zincromet, is composed 
of a fine zinc dust in a linear 
epoxy. 

Zincrometal contains a quarter 
as much zinc per unit as hot-dipped 
galvanized steel, but, unlike gal- 
vanized steel, there’s no direct elec- 
trical connection between the zinc 
and steel in Zincrometal. The zinc 
particles are partially enclosed both 
by the chromium matrix formed by 
the Dacromet and by the epoxy 
resins in the Zincromet layer. This 
accounts for Zincrometal’s better 
protecting ability, according to Dia- 
mond Shamrock’s Dr. Alexander W. 
Kennedy. 

“This not only slightly insulates 
the zinc particles from each other, 
but also slightly insulates them 
from the steel substrate,” said Dr. 
Kennedy. With such insulation, it’s 
harder for the electrochemical re- 
action to take place and oxidation 
to begin. Thus, the zinc sacrificial 
layer in Zincrometal corrodes 
more slowly than in galvanized 
steel. Even when it’s fully corrod- 
ed, the steel beneath takes longer 
to rust, since the epoxy resin acts 
as a barrier to protect the steel 
from salt and moisture. 

On the basis of their own experi- 
ments and tests done by GM, Dia- 
mond Shamrock claims that Zinc- 
rometal outlasts galvanized steel. 
The company also says it’s more 


Last stop in torture test is a 120-de- 
gree, 2214-hour steam bath, Then it's 


easily worked and is easier to pro- 
duce as a one-sided product. Instead 
of being hot-dipped or electroplated, 
the two Zincrometal coatings are 
rolled onto the steel and baked sep- 
arately. This makes for more flexi- 
ble applications of the coatings. 

Precoating isn’t a cure-all, of 
course. The zinc can still be 
chipped, or burned off by welding, 
and the precoated metals can’t be 
used on all body parts. So the 
manufacturers mount the attack on 
every front. They all use precoat- 
ed metals, but they also rely on the 
various barrier-coating methods 
noted earlier. And all makers are 
using other new techniques to fight 
corrosion. 


Rustproofing trouble spots 


@ AMC and GM are using fend- 
er liners made of high-density poly- 
ethylene in some vehicles. Chrysler 
has a new flowable plastic film it 
applies to the wheel houses of some 
models. 

© The asphalt sound deadeners 
being used increasingly throughout 
the industry also act as a barrier 
coating for some parts. 

@ Polyvinyl chloride sealants are 
being applied to door edges and 
other crucial locations. 

© Clips, such as those used to 
hold moldings in place, are now of- 
ten made of nylon so they don’t chip 
the car’s paint when they’re in- 
stalled. 

@ This year, Ford is offering an 
optional road-abrasion package it 
has used in Canada for several 
years. The extra protection is a 
heavy vinyl coating sprayed on the 
lower part of the vehicle to form a 
barrier against salt and muck. 

@ Chrysler sandwiches zinc in- 
ner leaves between the steel leaves 
of rear springs. The zinc tends to 
polarize the steel so the zinc cor- 
rodes first. 

@ AMC has a self-healing wax 


back on the road for another cycle. Ford's 
standard corrosion test is 60 cycles. 


around window moldings. If the fin- 
ish is damaged in assembly, the 
pliable wax flows over the damaged 
area to protect it. 

@ GM is making the trunk decks 
of the Monte Carlo and Regal out 
of aluminum this year. On several 
models, the company is also using 
a zinc-iron alloy for the panel be- 
tween rear window and trunk deck, 
which is another prime corrosion 
target. 

è All manufacturers say they’re 
making, or have just made, signifi- 
cant improvements in the cleaning 
and phosphating operations so nec- 
essary to get good adhesion for the 
primer coat of paint. 

All of this means cars should 
last longer—but not forever. In fact, 
no one’s offering a corrosion guar- 
antee, and few will even speculate 
on how long their new cars will last 
—there are too many variables. Ob- 
viously the cars driven on the salt- 
ed roads of Detroit have less 
chance than the ones in the clean, 
dry, salt-free atmosphere of Ari- 
zona. 

Chrysler engineers did say they 
expect the corrosion-free life of a 
°78 car to be more than double that 
of a car built at the start of this 
decade. AMC’s Smiley says, “We 
want to give the buyer something 
that will last as long as practical, 
but you can’t make it last forever. 
Certainly, it ought to last four or 
five years without any major rust- 
ing. 

In the final analysis, we’re at the 
mercy of the industry unless we 
choose to pay for a post-purchase 
rustproofing job [PS, May ’75]. As 
Lasco puts it: “At this point, the 
customer has to accept some of this 
on faith. Maybe his faith isn’t that 
high, but I think five years from 
now the customer will be a lot more 
satisfied with his 1978 car than he 
is today with the one he bought in 
1972.” 


JANUARY 1978 | 87 


World's biggest bulldozer 
obeys a gentle touch 


By E. F. LINDSLEY 


PEORIA, ILL. 

Before climbing into the cab of 
Caterpillar’s new 90-ton D-10 crawl- 
er tractor—the biggest ever built— 
I watched carefully as Bill Meegan 
of Cat’s proving-ground staff ma- 
neuvered it into position. Through 
the cab door, I could see him gent- 
ly manipulating levers. Occasional- 
ly, his heavy boot would tap at one 
of the foot pedals. The huge crawler 
seemed docile enough, but 700 die- 
sel horses aren’t to be taken lightly. 
Soon it was my turn. With con- 
siderable misgiving I unstuck my 
feet from the sticky ground, got a 
leg up on the massive crawler links, 
and found handgrips and steps to 
ease my ascent to the cab. Looking 
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down, the driver’s seat seemed 
much higher than I'd expected. Up 
ahead was the formidable blade. 

Meegan stood outside the cab 
and pointed to a lever protruding 
from the dash panel. I pulled it and 
the engine instantly wound up to 
its full 1800 rpm against the gov- 
ernor. My pulse rate jumped, too. 
Bill pointed at a foot pedal on the 
right side. Pressing down on it 
slowed the engine to a less alarm- 
ing speed. 

The gear-selector box opposite 
my left elbow was straightforward 
enough. One side said forward, the 
other reverse. Marks indicated 
three gear ratios in either direction. 
I prudently selected first gear for- 
ward. The D-10 obediently lurched 
ahead. When I took my foot off the 
throttle to let the engine rev up, 
we settled into a steady, inexorable, 
glacierlike crawl. Soon I was lulled 
into a Walter Mitty dream state. 


“This is a piece of cake,” I 
mused. But panic gripped me the 
next moment. I was headed off the 
course—an error that sent the Cat 
photographer scrambling. Hastily, 
I yanked on the left steering lever. 
The D-10 swung vengefully to the 
left like an angry elephant seeking 
a target to charge. A few gentler 
tugs made it plain that all it need- 
ed was fingertip pressure. The hy- 
draulics to the steering clutches 
would do the rest. 


Quick route to China 


Once more cutting a true path, I 
gazed confidently ahead. But again, 
something went wrong. The tracks 
were spinning but we weren’t pro- 
gressing, except perhaps toward 
China. In my concern for steering 
Td forgotten the dozer blade, or 
perhaps accidentally bumped the 
handle that dropped it. In any case 
Pd rolled up a bolus of dirt big 
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TRACK ROLLER 


High drive sprockets, which give D-10 
tracks unusual triangular shape and iso- 
late drive train from thumps and shocks, 
are examined by author (with pipe) and 
Cat staffer. System permits perfect align- 
ment of shafts, gears, bearings. Drawing 
shows major parts of track system. Note 
rear ripper device in photo at left. 


enough to fill a single-car garage. I 
was nose down, and still digging. 

My first reaction was to back off 
the throttle. Then I slammed it 
open again and the protesting en- 
gine belched out a cloud of black 
smoke that hung in the sky as a 
somber judgment on my inepti- 
tude. After more thoughtful con- 
sideration, I lifted the dozer blade 
with a few tweaks on the control. 
Once more we started forward. The 
nose of this incredible machine 
rode up and over the hummock I’d 
just created, and all I saw was air 
ahead of me. Surprisingly, the ex- 
pected down-slam didn’t come. We 


topped the hummock smoothly. 

Such smoothness is due to the 
new suspension used on this Cat. 
The drive sprockets take none of 
the pounding because of their 
unique position above the roller 
tracks. And the idlers and bogies 
swing independently to cushion 
against rubber bumpers in the roller 
frame. 

My confidence rising, I slipped 
into reverse. I even remembered to 
drop the blade and pull some dirt 
back into the hole I’d dug. Backing 
is easy because you can really see 
where you're going from the high 
cab with its 15-degree-offset seat. 


Speedy second gear 


My next flight plan was to get 
into second gear forward and skim 
along, nursing the dozer blade with 
a delicate touch to create a nice lev- 
el track. I took off in second okay, 
but it was faster than I expected, 
and between steering and raising 
and lowering the blade I produced 
an unlovely series of waves in the 
earth and ultimately plunged back 
into the hole I’d dug earlier. 

I backed out, put the gears in 
neutral, and cut the throttle while 
I collected my thoughts. Bill Mee- 
gan merely grinned supportively. 
Finally, I dampened my chagrin 
by doing the whole act over in low 
gear and making it look fairly de- 
cent. My not-so-great Cat driving 
had proved one thing: The brutally 
powerful D-10 is very responsive; 
my errors were in overcontrolling. 

There’s a lot more to be said 
about this newest giant from Cater- 
pillar, which will probably cost 
about $400,000. 

@ It can do 50 percent more 
work than the smaller D-9. 

@ Its main components are mod- 
ular and come out as units. 

e@ Its service accessibility and 
simplicity are well thought out. 

@ It all comes apart for shipping. 

Up front, the D-348, 60-degree 
V-12 engine is 1786 cubic inches in 
diameter. It has chargers with af- 
tercoolers to provide 700 hp at 1800 
rpm. The aftercoolers are like radi- 
ators in the intake-air path; they 
use cool water from the radiator’s 
bottom tank to reduce the tempera- 
ture of the air after it’s been heated 
by the compression of the turbos. 
This gives a cooler, denser air 
charge—important to engine perfor- 
mance. 

The tractor I drove had 4700 
hours on it in hard-rock mining 
and other test uses. Equating this 
with a car at 40 mph, that’s 188,- 
000 miles—but the Cat was hardly 
broken in. [Lal 


World’s biggest windmill 
This huge wind turbine, with 
blades spanning 300 feet atop a 
200-foot tower, will be built by 
the Boeing Company of Seattle 
under a $10-million federal con- 
tract. The 2.5-megawatt system 
will be erected late in 1979 at 
a site to be selected. 

The giant windmill will be the 
biggest ever built. Even so, ac- 
cording to program manager Bill 
Ratcheson, it would take nearly 
500 like it to equal the rated pow- 
er output of a modern nuclear 
power plant.—V. Elaine Smay 
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PS leisure-home plan 


Cool house 


for a hot climate 


This lab-tested design for a 
self-sufficient, energy-wise 
home on a tropical isle puts 
both sun and wind to work 


By ROBERT GANNON 


The site is spectacular—a sun- 
drenched bluff overlooking the 
azure Caribbean, with coconut 
palms framing waves breaking on 
a distant coral reef. But the climate 


All roof areas are 
Page, to reveal three separate elements of house. Sketch above 
shows how roof extensions shelter entire deck area. L-shaped 
section at left will be built first. When right-hand bedroom sec- 
tion is built, first bedroom will convert to storage/utility. 


“phantomed”’ 


in color rendering, facing 


is that of a greenhouse—hot and 
wet. Temperatures average 81° F; 
humidity usually hovers in the 90’ 

The site is at Port Royal on Ro- 
atan, an island off Honduras, and 
it is here that an environmentally 
oriented house will be built as a fu- 
ture test site for such alternate-en- 
ergy gear as wind generators (the 
trades average about 20 mph) and 
solar equipment (the sun beats 
down with near-equatorial intensi- 
ty). 

Most of the vacation homes PS 


has brought to you on these pages 
have been designed for cold-wea- 
ther climates: The emphasis is on 
keeping heat in. But many southern 
readers have the opposite heat 
problem. This house is planned to 
let the heat out, by coaxing a flow 
of cool breezes. 

When we looked for basic house 
plans for a really hot climate, we 
found few, and none of them includ- 
ed the ideas we’d like to incorpor- 
ate. So we asked the architectural 

Continued 
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How the PSU /PS house grew 


Over a year ago, Guifford Albright, head 
of the Penn State architectural engineer- 
ing department, met with PS consulting 
editor Gannon to plan design procedures. 
Albright asked professors Luis Summers 
of the architectural engineering depart- 
ment and Richard Grube of the archi- 
tecture department to handle coordina- 


tion and development. They assigned 60 
advanced students, in groups of three, 
to draw up plans. Three months later, 
the PS editorial staff picked the best of 
the 20 concepts. Winner was a prelim- 
inary design by John Walker, Steve Kal- 
ista, and Carol Axenfeld. 

Back at Penn State, Walker continued 
as head designer, while Kalista concen- 
trated on working out ecological sys- 


tems and building the model. Joe Got- 
tardy was recruited to study wind and 
solar power. The graphics from which 
our artist, Ray Pioch, worked were sup- 
plied by Jim Vogel and Darrell Kratzer. 

Finally, through a series of two doz- 
en weekly meetings of students, profes- 
sors, and editors, the energy and eco- 
logical systems were integrated with the 
basic floor plan you see above. 
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Pole-and-beam 
construction 

floats the house for 
efficient ventilation 


NAILING PLATES; 
BRACKETS 


THREE-POLE 
TRUSS 
ASSEMBLY 
(CENTER ROOF) 


The PS commitment to post-and-beam 
for leisure-home construction dates back 
to our '72-'75 series on the Lockbox 
house, which used the technique to float 
a structure above a steep ‘‘unbuildable”’ 
site. The reasons for going post-and- 
beam for our tropical house are equally 
persuasive: By lifting the mass above 
ground winds, we make fullest use of na- 
tural air circulation. By the same token, 
post-and-beam offers best anchorage in 
storm winds; it won't present a solid bar- 
rier, but lets winds pass under and 
around. Most walls consist of adjustable 
louvers shown at right; air currents flow 
through and out screened ridge vent. 


FLEX-SLAT BED 


scoop beneath 
built-in bed captures 
night breezes passing 
under house, directs 
them upward through 
screened opening and 
between slats of bed. 
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engineering department of Pennsyl- 
vania State University to help us 
develop our own. For nearly a year, 
three teams of students (led by 
John Walker, Steve Kalista, and 
Joe Gottardy) worked on the proj- 
ect, using a systems approach. 
What resulted is the Penn State/ 
Popular Science tropical house. I 
plan to start construction soon. 

First requirement: a house as 
self-sufficient as possible, one to 
work with and take advantage of 
the environment. It has to be inde- 
pendent. The island has no power 
lines, no water lines, no sewers. In 
fact, because the site is atop a bluff, 
even digging a well is impractical; 
a cistetn is the only answer. 

The original idea called for a 
plan that could also be adapted 
to climates that at times are rela- 
tively cool. But as the design devel- 
oped, we found that to do that we’d 
have to compromise major innova- 
tions. The final decision: This 
house would focus on hot-weather 
living. The design can be adapted 
to the Gulf Coast and Southwest 
desert states, of course—you don’t 
have to own a tropical island. (In- 
formation on ordering plans is at 
the end of this article.) 

The prime consideration was air- 
flow. Unless heavily insulated, most 
U.S. homes act as summer ovens. 
We wanted the breeze to flow right 
through this house. 

So we opened nearly all walls, 
using screened, floor-to-ceiling wood 
louvers, a conventional 19th-cen- 
tury Caribbean design feature. Only 
two glass windows will be installed: 
in the kitchen, so the stove won’t 
blow out during wind storms and 
the chef can look outside; and in 
the study, so papers won’t blow. 

To open the house even more— 
and to produce a feeling of living 
out-of-doors—we separated the 
structure and exploded it into three 
distinct living sections that are 
linked only by deck space and roof 
projections. In the center we placed 
a 16-by-36-foot garden that nearly 
every room looks onto. The result 
will be like a small village of clus- 
tered huts. 

The design has the added ad- 
vantage of being adaptable to three- 
stage construction. The first stage is 
the kitchen-storage-bathroom sec- 
tion; the second, the living room; 
and the third, the sleeping wing. 
While the second and third stages 
are going up, the occupants will 
sleep in the storage room. 

To further capture the wind, the 
sections are on three levels, al- 
lowing prevailing currents to breeze 
through two-foot open steps. An 


jection, 


. 


rected, 


strates in these two photos. 


added benefit is that one of the 
breaks isolates the “private wing” 
—bedrooms and one bath—from 
wandering visitors. 

Finally, the whole structure will 
sit atop a huge deck supported by 
poles to let wind sweep underneath 
and be forced upward with air 
scoops into the rooms, up into 
peaked ceilings, and out ridge 
vents. On breezeless days, ceiling 
fans will stir the air. 

For cool sleeping, air will flow 
through the beds. The springs will 
be padded, slatted wood (we plan 
to use bases from $125 Lattoflex 
models), and each unit, boxed in, 


To check siting and roof pro- 


roof was mounted on school’s 
eliodon—a compass-like tilt- 
bs table adjustable to various 
latitudes and seasons, against 
which an artificial sun is di- 


model with opaque 


as Walker demon- 


will spread over a large trap door 
lowered to capture the breeze un- 
der the house. On extremely hot 
nights the sleeper can rest directly 
on the foam-covered springs, with 
cool air continually wafting up. 

Circulation isn’t the only reason 
the design uses pole-house construc- 
tion. It’s also less expensive, easy 
to erect, and one of the best struc- 
tural modes for hurricane protection 
—something to think about in the 
Caribbean. (Fasteners and pole- 
base footings will be extra heavy 
for the same reason.) 

The main lumber for the struc- 
ture will be Honduran pine. It’s 


To test airflow, model of 
house is placed in Penn 
State’s low-speed wind tun- 
nel, left, by students Steve 
Kalista and John Walker. 
They tracked flow through 
transparent roof by attach- 
ing lengths of yarn to all 
major points, outside and in. 


somewhat stronger than the stan- 
dard American variety, but the en- 
gineering specs are based on con- 
ventional U.S. stock. We’ll get it 
through a Honduran subsidiary of 
the Atlanta-based Caribbean Lum- 
ber Co. 

All wood will be pressure-treated 
with Koppers Wolman CCA 
(chromated copper arsenate) at the 
rate of 0.25 to 0.6 pound per cubic 
foot (depending on whether it’s gen- 
eral lumber or ground-contact 
poles) to guard against wood rot 
and termites—important anywhere 
south of, say, Atlanta, but essential 
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Putting the wind to work 


Is it possible to get along comfortably on 
a 600-watt, 12-volt electric system with- 
out such energy-hungry appliances as 
electric ranges, dryers, and irons? We 
think so—at least in a leisure home. So 
we selected the C-9 Wind Wizard, man- 
ufactured by AeroLectric and sold 
through Edmund Scientific Co., even 
though larger, more powerful units are 
available. The basic price of $995 is in 
a range where many readers can afford 
to experiment, and the simple design 
seems to be rugged, well-thought-out, 
and easy to maintain. 

The whole unit weighs only about 50 
pounds, so no elaborate tower will be 
required. Assembly of the basic unit is 
easy: Kevin Moran, Wind Wizard's de- 
signer, put our model together for a 
Penn State demonstration in only 15 
minutes. 

The boom in recreational vehicles has 
made 12-volt appliances plentiful. For 
refrigeration, we'll be using a combina- 
tion 12-volt DC/120-volt AC/propane 
unit made by Dometic Sales Corp. (Mod- 
el 46, $407). For some equipment—a 
saber saw, for instance—standard 115- 
volt AC current may be necessary. A 
$20 RCV inverter should do the job. 


We also plan to place a watt-hour me- 
ter in the circuit to check on power use, 
and a $189 Heathkit strip chart recorder 
(IR-18M) hooked to Heath's $90 Five 
Function Weather Station to see what 
actually happens in what winds. In ad- 
dition to monitoring wind speed and di- 
rection, the Heath unit checks indoor/ 
outdoor temperature and barometric 
pressure. On an isolated Caribbean 
island, weather suddenly becomes very 
important. 

The generator should start producing 
when winds hit 12 mph, providing near- 
ly 400 watts at 17 mph, and more than 
500 at 25 mph. Energy can be stored in 
standard auto batteries, but the constant 
charge/discharge cycle will kill them 
fast. Deep-cycle batteries, for golf carts 
and fork lifts, are made for such punish- 
ment. We'll be using Gould's heavy- 
duty PB-220's. They'll give 220 amp- 
hours or more than 2400 watt-hours of 
energy storage, enough to keep a 50-watt 
refrigerator going for two days in a dead 
calm. 

Golf-cart batteries are expensive, but 
under charge/discharge conditions they 
should have four times the life of auto- 
mobile batteries. We plan to use two sets 
connected in parallel by a double-pole 
switch; while one set of batteries is be- 


ing used, the other set is charging. 

The generator is a standard General 
Motors Delco alternator. The windmill’s 
nine-foot, hand-carved birch blades 
(each costs $100) drive the alternator 
at a 9.2-to-1 ratio. When windspeed tops 
26 mph, the spring-loaded blade assem- 
bly begins to fold out of the wind, ef- 
fectively slowing itself. Otherwise it 
could pull down the mast or tear itself 
apart; in a 26-mph wind those blade tips, 
at 408 rpm, are traveling at 130 mph. 

The tail is also spring-loaded; a sud- 
den side gust simply swivels it away 
for a moment. 

For maintenance, we will provide a 
tilting-top mast. Main items of service 
are the belt and the blades, says Edmund. 
Belts need periodic adjustment; if blow- 
ing sand begins wearing the blades, 
their leading edges may have to be cov- 
ered with urethane tape. 

The Wind Wizard is quite new, and 
long-range public use has been limited. 
But of the 55 units sold at this writ- 
ing, only two have given their owners 
real trouble, says Moran. One shook it- 
self apart after the owner failed to put 
the blades on properly; another, in Alas- 
ka, ran into trouble when its transistor 
casings froze at —50° F. Ours is the 
first to be used on a tropical island. 


JANUARY 1978 | 93 


Bathroom cramped 


at rush hour? 


Add a bath 


(or two) 
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Compact baths steal space 
from adjoining bedrooms, 
partition a long room, or 
tuck into an addition 


By RICHARD STEPLER 
DESIGNS BY TOM FUNG 


If your family’s morning ablution 
parade looks like arrivals and de- 
partures at Grand Central Station, 
it’s just possible that you’re think- 
ing of adding to your home’s bath- 
ing facilities, The big question: 
Where to put that extra bath (or 
two)? 

To rescue the one-bath family 
with multi-bath needs, we commis- 
sioned designer Tom Fung to come 
up with novel ways to solve the 
add-a-bath puzzle. The compact 
baths he’s created offer a choice of 
locations: 

@ Where space permits, you can 
squeeze the bath(s) between bed- 
rooms that share a closet wall. 

@ You could partition a long 
room to create two bedrooms with 
private baths. 

@ No space inside? Tuck the 
baths into an addition attached 
to the exterior wall of the bed- 
rooms. 

Location isn’t the only choice 
we're offering, however. You also 
have your pick of bathing facilities: 

© Double baths that share a tub. 

Continued 


Shared bath 

with closets 

Want to have your bath and keep your 
closets, too? This shared version pre- 
serves a closet for each bedroom. Pocket 
doors provide access; for privacy, both 
could be lockable from either side. 


Dual baths share a tub 

A standard five-foot tub separates these dual baths. The tub’s 
unfinished side is framed out and covered with tile. Twin slid- 
ing shower doors provide privacy. Above the tub, there's plenty 
of storage for linens. Floor plans below show two locations for 
the compact add-a-baths. The outside chase (left) would be 
preferable where there’s insufficient floor space, or where 
window and/or door placement don’t permit interior version 
(right). Note offset placement of baths in plan at right. This 
leaves space for a double bed in the right-hand bedroom. Bed- 
room at left, with single bed, could be child's or guest room. 
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2) Dual-access 
shower 


LULL 


showers 


1) A shower 
and a sauna 


@ A shared full bath with tub to 
preserve closet space. 

è Double baths with individual 
shower stalls. 

®@ Double baths with a shared 
shower stall. 

@ Double baths, a dual-access 
shower stall, plus a mini-sauna! 

Sound like a lot of sybaritic lux- 
ury to pack into a relatively small 
space? Consider these dimensions: 
A standard bathtub measures five 
feet long by 30 inches wide. Shower 
stalls measure 32 or 36 inches 
square. Lavatories, including sur- 
round, can be as little as 20 inches 
wide—though there’s space for a 
lavatory up to 36 inches wide in 
the compact baths shown. Typical 
toilets measure 20 to 22 inches 
wide (at the tank) and extend ap- 
proximately 27 inches from the 
wall. Allowing for open floor space 
and plumbing, the double bath 
measures six by 10 feet overall. 
And the single shared bath could 
fit a space six feet square. 


Plumbing and ventilation 


There’s no easier way to plumb 
your new baths than with the plas- 
tic pipe manifold described in PS, 
Mar. "77 (“Hooking Up a New 
Bath Is Easier Than Ever with a 
Plumbing Manifold”). A single 
flow-through manifold could sup- 
ply both bathrooms. 

Since the baths are windowless, 
it’s essential to provide adequate 
ventilation to prevent moisture 
buildup. Install a wall- or ceiling- 
mounted fan that vents outside 
(via flexible ducting where direct 
venting isn’t possible). Or use a 
combination light/heat/vent unit. 

Does the pocket door pose a mys- 
tery? See PS, Oct. '75 (“Pocket 
Door: Out-of-Sight Home Improve- 
ment”) for drawings and step-by- 
step instructions on installing one. 

The sauna included in the baths 
at upper left is Viking’s model B'TL 
Solo Sauna. It measures 36 by 3914 
inches, so this version of the add-a- 
bath will take slightly more space 
than the others shown. The sauna’s 
1700-watt 120-VAC heater, plus a 
timer and light, is built into the 
door. For more information, write to 
Viking, Box 6298, San Jose, Calif. 
95150. [26] 


Three shower versions 

Take showers instead of baths? Take 
your pick of these: No. 1 is the ultimate: 
a walk-through shower (curtains or doors 
on two sides) plus a sauna. No. 2 also 
shares a shower, but uses conventional 
stall. Walk-through has storage shelves, 
twin sliding doors for privacy. No. 3 of- 
fers optimum privacy, with shower 
stalls faced in opposite directions. 
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Second ina series of energy- 
saving home improvements 


Window heat loss 


-plugging it can be an inside job 


By A. J. HAND 


The common storm window is a 
sound investment that can cut heat 
loss through a single-glazed window 


VELCRO DOT MATES WITH’ 
£ THIS DOT WHEN CLOSED 


roughly in half. It does have its 
drawbacks, however. For one thing, 
you won’t find it in sizes to fit big 
picture windows. Nor bays, boxes, 
and bows, for that matter. Another 


VELCRO DOTS SET 
1716" BELOW FACE OF 


problem: It’s a bit nerve-racking 
to install on upper-story windows. 

One answer to window heat loss 
that avoids these problems is a va- 
riety of indoor window improvers, 


FRAME "x 3" Shutters should be 
PINE Í _ closed any time there 
isn't any heat gain 


i 
Sy) “bs rough the. window 


Foam weather-strip- 
ping tape seals center 
gap and perimeter. 
Velcro dots hold shut- 
ters closed. No knobs 
or pulls are used, 
so shutters lie flat 
when open. 


TSK 2 a IN 
SURROUND STRIP 
a E ™N 


WEATHER STRIP. 


174" PLY OR 
1/8" HARD- 


SHUTTER 


like those shown on the following 
pages. All are easy to install with- 
out climbing ladders. They can fit 
a wide range of window types and 
sizes. And all can improve the 
thermal performance of any win- 
dow, even if it’s already fitted with 
a storm window and even if it’s 
double-glazed (see page 102). 


Heat loss in dollars 


Before we get to specific ways to 
stop window heat loss, here’s how 
to calculate how much money a 
particular window improvement can 
save. Start by finding out how much 
the window now costs you in fuel 
every winter. Assuming the window 
is already properly caulked and 
weather-stripped to prevent infiltra- 
tion of cold outside air (which can 
be the greatest source of window 
heat loss), you can calculate the 
conductive heat loss through the 
window by measuring the area of 


Cost of fuel per Btu 


Electricity $ per kwh $ per Btu 
02 0000059 
025 0000074 
.03 0000088 
.035 0000103 
04 .0000118 
045 0000132 
05 0000147 
Fuel oil $ per gallon $ per Btu 
.25 .0000025 
-30 .0000030 
35 0000035 
40 .0000040 
45 .0000045 
50 .0000050 
55 .0000055 
Natural gas $ per 1000 cu. ft. $ per Btu 
1.50 0000022 
1.75 0000025 
2.00 0000029 
2.25 0000032 
2.50 0000036 
2.75 -0000039 
3.00 0000043 
3.25 -0000046 


In the center column, find the price you 
pay for each kilowatt hour, gallon, or 
cubic foot of energy you use. Your price 
per Btu is in the right-hand column. 
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the glass and using the information 
provided below and in the accom- 
panying tables. Here’s the formula 
to feed your pocket calculator: U- 
value x window area (in sq. ft.) 
x 24 (hours in a day) x degree 
days in your area X your fuel costs. 
If your window is single-glazed, the 
U-value is 1.13 (U-value is defined 
as the heat loss through one square 
foot of window or other surface for 
each degree F of temperature differ- 
ence between air on the cold side 
and on the warm side of the sur- 
face, expressed in Btu). If you 
have double glazing, the U is 0.65; 
for a triple-glazed window, it’s 0.47. 

Here’s an example of how the 
formula works: Say you have a 12- 
square-foot single-glazed window, 
you live in northern Minnesota, and 
you heat with gas at $2.50 per 1000 
cubic feet. To find your present dol- 
lar loss through the window, multi- 
ply the U-value (1.13) by the area 
(12 sq. ft.) by the hours in a day 
(24) by your annual degree days 
(10,000—from map above) by your 
cost per Btu of fuel (0.0000036— 
from table at left). Your answer 
should be 11.72. That means you 
are pouring $11.72 out that window 
every year. 


Now, for the savings 


So you decide to build thermal 
shutters for that window, using one- 
inch mineral-wool insulation, sand- 
wiched between skins of 14-inch 
plywood. To find the total R-value 
(the resistance to heat flow) for 
this shutter plus the window, add 
up all R-values for the components 
in the shutter and the window (see 
table above). This would be 3.3 for 
the insulation, 0.31 for each of the 
skins, 0.88 for the window glass, 
and 1.0 for the air space between 
the shutter and the window. Total 
R-value for the window and shut- 
ter comes to 5.80. 

Now calculate the dollar value of 


R-values for typical shutter 
and window materials 
Material 

Softwood, 34” thick 

Plywood, 14” thick a 
Insulating board, 15/32” thick BY 
Hardboard, 1⁄4” thick as AZ 
Styrene foam, 1” thick 45 
Mineral wool, 1” thick ain +e 
Glass, single pane 0.88 
Glass, two panes 1.54 
Glass, three panes 2,12 
Air space, 34"-4"* 1.00 


Revalue 
0.94 
0.31 


*An air space between the window and the 
insulating panel will increase the effective- 
ness of the insulation only if the panel fits 
tightly at the perimeter, If air from the 
room can circulate behind the panel and 


across the glass, the effectiveness of the 
panel will be reduced drastically. 


heat you lose through the window 
after adding the thermal shutters. 
Since the R-value is the reciprocal 
of the U-value, to find the U for 
this upgraded window, simply di- 
vide 1 by 5.8 and you'll get 0.17. 
Plug this U-value into the formula, 
U-value x area x 24 x degree 
days x fuel cost, and you'll get 
$1.76 worth of fuel lost through the 
improved window. This means your 
improvement cut your costs from 
$11.72 down to $1.76, for a savings 
of almost $10. 

Of course this assumes you leave 
the shutters closed 24 hours a day. 
If you leave them open during the 
daytime, you may limit your sav- 
ings to $6 or $7. But that’s still 
enough to pay for the shutters in 
two or three years. And if it’s an 
unshaded_ south, southeast, or 
southwest window, you can actual- 
ly gain heat—and save more money 
—by leaving the shutters open when 
the sun is shining on the window. 
[See “How to Trap Solar Heat 
with Your Windows,” PS, Feb. ’75, 
to determine how much solar gain 
your windows can net you.] 


Indoor storm-window kits 


Kits that let you make your own 
plastic inside storm windows are 
available at most hardware and 
home centers. They consist of a 
clear plastic sheet 0.08 inches thick 
and plastic channels that serve as 
a frame. To install them, you cut 
the plastic to size by scoring and 
snapping. Then cut the channels to 
length with a fine-tooth saw, and 
mount them on your window casing 
and sill via self-adhesive strips. For 
a weathertight seal, you slip the 
glazing into the channels and snap 
them shut on the plastic. The clear 
plastic panel can be removed for 
cleaning and summer storage; the 
white plastic channels caz be paint- 
ed with a water-base paint to match 
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With SHARP-ALL it’s easy to start your own 
business. No selling is involved, no inventory. 
People bring in their work... you take in year 
round CASH Profits and keep 90¢ out of every 
dollar you earn. Work sparetime or fulltime 
right at home in your garage, basement or tool 
shed. Work the hours you want—FREE Book 
tells how to start your own business even while 
working at your regular job. 


Turn Extra Time Into 
Extra Income! 


Sharp-All 


< Sharpen Saws 


garden and shop tools 
for home and industry 


Start Earning FAST—No Experience Necessary. 


Big PROFITS In Sharpening. 


Every home and business has saws and tools that need 
periodic sharpening. There’s plenty of business waiting 
for the man who can sharpen saws, planer knives, jointer 
blades, wood chisels, scissors, pinking shears, snips, lawn- 
mowers, axes and other garden, shop and home tools. 
SHARP-ALL does ALL these jobs and more... quickly, and 
at a big profit. You will be sharpening headquarters for 
carpenters, builders, lumberyards, factories, home work- 
shops and hobbyists...hundreds of jobs right in your 
own neighborhood. 


Earn $5 $8 an Hour 


Be\your LOSS 
- injaimoney-making 
| business of yourlowin: 


Be 


SEND FOR FREE FACTS TODAY! 


You risk nothing by accepting this offer to see how easily you 
can turn your spare time into Big CASH Profits with your own 
Complete Sharpening Shop. Send coupon or Ù 
mail postcard for full details on our exclusive 


30-Day FREE Trial Offer! | 


FREE Booklet gives full details — 


Our Free Book tells Re 
how to start a profit- ra 
able, lifetime home Subin 

sharpening business, BAJA 
how we help you grow, 
how we'll finance you. 


BELSAW SHARP-ALL Co., 708J Field Bldg., K.C., MO 64111 Ùa m m m m w m m m m m m m m m m m m m m m m m ad 
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It’s EASY To Get Started —No Franchise Fees! 


You don't have to inve: 


No Obligation 
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get started in 

HARP-ALL and our 45 years 0 
eat L a a extra income, plus the desire 
d. Fully illustrated Operators Manual gives 


de". And, SHARP-ALL d 
> mers back time after time. 


* Do It Today! 


ACT NOW! 
Coupon 
Brings 

Full Details! 


No Salesman 


ptt 
BELSAW SHARP-ALL Co. J of | 
708) Field Bidg. pO 
Kansas City, MO 64111 


Please send my FREE copy of your book 
“Lifetime Security” and full details on 
your 30-Day Free Trial Offer! 


Name 


City State Zi 


Shutter panel is a sandwich with min- 
eral-wool core, pine frame, and plywood 
or hardboard skins. The inch-thick insu- 
lation here was peeled from a 31-inch 
blanket. Don’t compress thick insulation 
or performance will suffer. 


In-sider (above), a j | 
plastic indoor storm | 

window from Plas- Hy 

kolite, Inc. (1770 | | 
Joyce Ave., Colum- | 

bus, Ohio 43216), | 
can save 88 percent $ 

of heat lost by ordi- | 
nary wood windows, A 

says testing lab. e 
Mockup (right) “ 
shows installation. 


To stop heat loss from glazed area of 
entry door, fasten acrylic over glass, as 
shown above, Drill holes through plastic 
with 14-inch bit. This provides plenty of 
clearance so plastic can expand and con- 
tract with temperature changes. 
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your window trim. All this costs 
around $10 for an average window. 

You can expect these windows to 
save about as much energy as any 
storm window. Add one to a single- 
glazed window and it will cut losses 
in half. Add it to a double-glazed 
window—or one with an outside 
storm window—and it will cut losses 
about 30 percent. 


Shutters for big savings 


Probably the best way to cut heat 
loss through a window is to fit it 
with insulated shutters. Those 
shown on the opening page of this 
story are good-looking, cheap, and 
easy to build. 

To make them, I constructed a 
sandwich with a mineral-wool core, 
a pine frame, and hardboard skins. 
I used an inch-thick core, but you 
can go thicker or thinner if you 
want. 

On the average window, a shut- 
ter with just two panels will do the 
job. But for larger windows you 
may need four or more. panels, 
hinged accordion style. Using four 
narrow panels instead of two wide 
ones means the shutter will take up 
less wall space when open. 

From one-inch-nominal pine, cut 
surround strips as wide as the fin- 
ished thickness of your shutter 
sandwich. In my case this came to 
11⁄4 inches (an inch for the core 
and a quarter inch for the two 1⁄4- 
inch hardboard skins). Nail the 
strips in place with 8d (214”) fin- 
ishing nails. Drive the nails at an 
angle in toward the window so that 
they anchor into the 2-by-4 fram- 
ing. Finish the strip to match the 
window casing. 

Next make the shutters. Use sim- 
ple butt joints for the frame. Fasten 
one skin to the frame using one- 
inch brads and glue, making sure to 
keep the frame square. Then slip 
the mineral wool into the frame. If 
you can’t find one-inch wool, buy 
ordinary 314-inch insulation and 
peel the stuff apart to get the right 
thickness. With the insulation in 
place, nail on the other skin. 

You can keep the finishing of the 
shutters simple by painting them 
to match your walls. But they’ll 
look even better if you dress them 
up. The shutters in the photo, built 
for the east window of our baby’s 
room, are covered with a colorful 
self-adhesive vinyl in a Raggedy- 
Ann-and-Andy pattern. The edges 
are finished with white vinyl tape. 
(For a nursery, such shutters offer 
a bonus: Since they’re light-tight, 
they encourage daytime napping.) 

For a living room you might 
cover the shutters with wallpaper, 


upholstery to match or complement 
a dominant piece of furniture, or 
maps or prints. You could even use 
prefinished paneling for the skins. 
Or for increased thermal perform- 
ance, use a foil-type wallpaper. 
Mount the finished shutters with 
brass butt hinges. Use hinges with 
removable pins if you want to take 
down the shutters for the summer. 
But these same shutters can trim 
cooling costs in the summer by cut- 
ting heat gain through the windows. 
Total cost for the shutters shown 
here is under $20. By cutting heat 
loss by a factor of 10, they’ll pay 
for themselves in three to five years. 


Double-glaze door windows 


Most back doors have glazing 
over a large part of their area. It’s 
through this glass that most heat 
escapes. A quick and easy way to 
solve the problem is to fasten a 
sheet of clear acrylic plastic over 
the glazed area, as shown in the 
sketch at left. Use 0.08-inch plastic 
for economy, or 0.25-inch acrylic. 
This heavier grade is almost un- 
breakable, and it prevents a burglar 
from knocking out a pane of glass. 

A variety of other approaches 
are also possible. Insulated draper- 
ies will reduce heat loss considera- 
bly. Insulated rolling shades, either 
homemade [see Shop Talk, PS, 
Sept. ’77] or purchased, can also 
help a great deal. Even ordinary 
shades will help a little. 

Just how effective are these in- 
sulated draperies and shades—or 
even thermal shutters? That de- 
pends to a large extent on how well 
they prevent air movement from the 
heated room to the cold window 
area. In other words, an effective 
perimeter seal is a must if you’re to 
take full advantage of any inside 
insulating device. 

For a comprehensive guide to 
heat savings by better window de- 
sign and interior treatment, send 
for a copy of the National Bureau 
of Standards’ excellent book, Win- 
dow Design Strategies to Conserve 
Energy (see below). LPB} 


For more projects, turn page 


FOR FURTHER INFORMATION 
Window Design Strategies to Conserve En- 
ergy, Superintendent of Documents, U.S. Gov- 
ernment Printing Office, Washington, D.C. 
20402. Order SD Stock No. 003-003-01749-9; 
$3.75 ($4.70 for foreign mailing). 
“Energy-Saving Aluminum Windows,” PS, 


ct.” 
“Replace Your Old Energy Losers with Mod- 
ern Insulating Windows,” PS, Sept. '75. 

“How to Trap Solar Heat with Your Win- 
dows,” PS, Feb. '75. (Also reprinted in the 
Popular Science Solar Energy Handbook, 1978.) 
MANUFACTURERS’ ADDRESSES 
Dryvit Primus/Adhesive and/or Quarzputz fin- 
ish, Manning Co., Box 24, Wyomissing, Pa. 
19610. FlexiWall Systems, Box 477, Liberty, 
S.C. 29657. Vicrtique supplier: L. E. Carpenter 
Co.. 170 N. Main St., Wharton, N.J. 07885. 


How to Achieve Total Financial Freedom in 1978 


Millionaires Are Not 100 Times Smarter Than 
You, They Just Know The Wealth Formula. 


“... more than 100,000 people have discovered that my 
formula will provide the road map that can lead to total 


financial freedom...” 


We've never met and probably never will, 
but I think we share a common interest. That 
interest is in achieving complete and total 
financial freedom. 

Because of this common interest, I think 
we can be of great help to each other. You see, 
a little over twelve months ago my net worth 
reached the magic million dollar mark, and 
it only took me 48 months to achieve that. 

‘That might not impress you, but if you had 
seen me just a few years ago, you might won- 
der how I did it. I lived in Denver then, in a 
cramped, tumbled down house at 2545 South 
High Street. My wife was expecting our sec- 
ond child and we were so broke we had to 
borrow $150.00 from a relative just to buy 
food and pay the rent. 

By the way, I know I didn’t make a million 
dollars because of my superior intellect — I 
barely got through Ames High School 
(Ames, Iowa) with a C average. I did a little 
better later on but I soon realized that a 
salaried job was not the way to become finan- 
cially free. If you'll stop and think, you'll 
realize that millionaires do not work 10, 20, 
or 50 times harder or longer than you. 

Now, how can we help each other? I am 
willing to share everything I have learned 
and know that would help and guide you to 
achieve your own financial freedom and in- 
dependence. But the only way I would ever 
give you my secrets, methods and formulas is 
if I benefit also. 

You will find when you reach your ulti- 
mate financial goals, you really don’t want to 
stop there but you are motivated to go on and 
make more. 

It seems that most people who are charg- 
ing for financial advice have studied how to 
“do it” but have never actually “done it” 
themselves. 

You will find as you read my formulas, 
that since I have actually achieved total fi- 
nancial freedom myself, that you will receive 
from me more than just the motivation to 
achieve your own financial independence, 
but a workable step by step plan to actually 
do it. 

You may have seen part of my formulas 
advertised in many publications, such as 
Nations Business, and the Wall Street Jour- 
nal. This work is entitled How To Wake Up 
The Financial Genius Inside You. The 
various formulas contained in the volume 
will show you exactly how you can do each of 
the following: 

m buy income properties for as little as 
$100 down. 

m begin without any cash. 

= put $10,000 cash and more in your 
pocket each time you buy (without sel- 
ling property) 

= compound your assets at 100% yearly. 

m legally avoid paying federal or state 
income taxes. 

= buy bargains at one-half the market 
value. 


If you apply these formulas and methods 
you will find in a very short time, you will be 
able to spend three weeks out of every month 
doing-anything you care to do. 

I think, at that time, you will find as I 
have, that spending several weeks on the 
beaches of Hawaii, or on the ski slopes of 
Colorado, or just sightseeing in Europe, or 
any other place in the world, you begin to 
understand what real freedom is all about. 

Most people think that it would be im- 
possible to do some of the things listed above. 
For example, to buy a property, and at the 
same time put $10,000 (or more) cash in your 
pocket without selling the property, or to buy 
a property with little or no cash down. 

Believe me, it is possible and fairly simple. 
This is exactly how most wealthy people ac- 
tually do make 10, 20, or 50 times more 
money than you do. 

These formulas of mine do not have to be 
used with income properties only. They ac- 
tually can be applied to virtually any asset. 

While I was struggling on making my first 
million, I often thought how nice it would be 
to have the personal advice and counsel from 
someone like Howard Hughes or J. Paul 
Getty. 

What would I have been willing to pay for 
this service? I can tell you one thing for sure, 
it would have been a lot more than the $10.00 
that I’m going to ask you to invest in your 
financial future. 

What will this $10.00 actually do for you? 
It will give you a complete step-by-step plan 
that you can follow to become totally and 
completely financially independent. 

Please try to understand my dilemma. I’m 
not a New York advertising agency, with all 
their professional skill and manpower to 
write a powerful and persuasive ad to con- 
vince you that I can make you financially 
independent. I am just somebody who has 
actually “done it”, and can really show you 
how to “do it”. 

What would you do, if you were in my 
shoes. You have in excess of $1,000,000 net 
worth, you have a desire to share your for- 
mula with others, because you not only have 
a simple, honest and workable method 
whereby others too can enjoy the riches of 
this land, but you also want to benefit and 
make money from sharing this information, 
so you can continue to grow financially. 

I think you might do what I'm doing — 
that is to write a simple open letter to the 
type of people who share similiar goals as 
mine asking them to try the formulas for 
themselves, to see if they work as well as the 
claims described. Because, I know, as you 
would know if you were in my shoes, that if I 
can just convince you to test my formulas and 
methods, you will see for yourself that they 
will work as easily for you as they did for me. 

It’s really quite frustrating to have some- 
thing so valuable as I know I have, but lack 
the skill to convince people to try it for them- 


Mark O. Haroldsen spent 4 years 
perfecting a “wealth formula” and 
became a millionaire in the pro- 
ce: 


selves. I hope by my simple, direct approach, 
I can convince you to try my formulas. 

It seems the majority of the people in our 
rich country lose, not because they lack in- 
telligence, or even willpower, but because of 
procrastination, or lack of action — please 
don’t be like the masses. Make a decision 
while you have this paper in your hands. 
Make a decision now to either act now and 
send for my material or immediately round 
file this paper. If your decision is to sub- 
scribe, do it now, not later. Otherwise, you 
may lose, just by default. 
imply take any size paper, write 
‘inancial Freedom,” and send it 
along with a check for $10.00 to Mark O. 
Haroldsen, Inc., Dept. E-859, Tudor Mansion 
Bldg., 4751 South Holladay Blvd., Salt Lake 
City, Utah 84117. 

If you send for my materials now, I will 
also send you documents that will show you 
precisely how you can easily borrow from 
$20,000 to $200,000 at 2% above the prime 
rate using just your signature as collateral. 


Mark O. Haroldsen 


P.S. If vou are still somewhat skeptical, and 
believe me, when I started out I certainly 
was, because of the many people in the world 
Evina to deceive athersitiwould encourage 
you to postdate your check by 30 days, and I 
promise and guarantee that it will not be 
deposited for at least those 30 days, and if for 
any reason you do not think that what I have 
sent you lives up, in every aspect to what I 
told you in this letter, send the material 
back, and I will quickly, without question, 
refund your money and send back your own 
uncashed check or money order. Also, if you 
would like to check a few of my references, I 
have listed some below. 


Tracy Collins Bank & Trust, 107 South 
Main, Salt Lake City, Utah Attn.: Beverly 
Smith, Manager. 


Charles Huber, C.P.A., 1850 Beneficial 
Life Towers, Salt Lake City, Utah 801-531- 
8286. 


*M2R-10 © Mark O. Haroldsen, Inc. 1978 


Build these insulated shoji sliders 


Polystyrene panels cover double-glazed patio door at left 
and window at right; store in space between when unused. 


Fifty to 90 percent of the heat in a 
typical house goes out the window— 
literally. Even high-quality double- 
glazed windows with heavy cur- 
tains lose seven times more heat 
than a standard stud wall. These 
unhappy statistics led two Penn 
State professors, Dr. Luis H. Sum- 
mers, associate professor of archi- 
tectural engineering, and Everett 
R. McLaughlin, professor of engi- 
neering, to seek a covering for win- 
dows that would approach the in- 
sulation value of stud walls. They 
wanted something that would be 
removable, long-lasting, and would 
curtail cold-air infiltration and con- 
ductive heat loss. 

These handsome sliding shoji- 
style insulating panels are the out- 
come of their project. Basically, the 
panels are two-inch polystyrene in 
pine frames. Standard 4%” foam 


weather stripping seals all perimeter 
gaps. The combined R-value of the 
panels (R-8) and the double-glazed 
windows (R-1.5) is not as good as 
a stud wall with three inches of in- 
sulation (R-14.4), but it’s a vast 
improvement over windows alone. 
The polystyrene foam must be 
surfaced with a fire-retarding agent. 
Dr. Summers used a trowel-on com- 
pound called Dryvit. It did the job, 
he reports, but added considerably 
to the weight—and cost—of the pan- 
els. Fire-retardant wall coverings, 
such as Vicrtique and Flexi-Wall 
[PS, Sept. ’74] could be used, he 
suggests, or even foil wallpaper or 
fire-retardant paint. The foam and 
framing cost about $1.25 to $1.50 
per sq. ft. The finish costs an addi- 
tional $0.50 to $1.50 per sq. ft. 
Tests done last winter indicate 
that the panels saved up to 40 per- 


Should you triple-glaze? 


Window heat loss is inversely pro- 
portional to the number of glazing 
layers (and those resulting dead- 
air pockets), so if you add what 
the industry terms a “storm panel” 
to a double-glazed window, you'll 
improve thermal performance. In 
fact, you’ll do a better job with the 
storm panel than with the inside 
applications we’ve discussed, since 
you'll be reducing the chill factor 
on the weather side of the glazing. 
Your added pane will also be op- 
tically clear and free of condensa- 
tion clouding. 

Most quality double-glazed win- 
dows now offer the triple-glaze op- 
tion. Your window dealer can order 
the storm panel designed for your 
window. It usually fits into a rabbet 
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that’s already in the sash. In the 
case of my wood casements (photo, 
right) installation was a simple 
matter of screwing on six nylon 
turn buttons, supplied with the 
pane to hold it snugly in place 
(and permit easy removal next 
spring). The pane comes framed 
in weather strip that compresses 
against the rabbet for an air seal. 
This pane won’t impede window 
operation—it won’t guard against 
infiltration either, but all quality 
windows already have proper 
weather stripping. 

Check our map to see whether 
you should invest in this added 
pane. If your area has more than 
6000 degree days, triple-glazing will 
pay off in fuel savings—Al Lees 


Wooden track proved superior to commercial overhead track 
first tried because it reduces air flow at floor, 


cent on electricity usage in the 
rooms (with radiant heat) where 
they were used. But the tests didn’t 
monitor wind velocity, which 
proved to influence infiltration, and 
hence energy usage, greatly. This 
winter, more extensive tests are be- 
ing made.—V. Elaine Smay 


BOTTOM SLIDER 
DETAILS 

ns 
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41" BOTTOM WOOD TRACK 
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WELL SEND YOU 
TO SCHOOL FULL-TIME TO 
LEARN A PART-TIME JOB. 


The Army Reserve is a special kind of part-time job. So we train you for it in a special way. 
By sending you to full-time Army schools where you can learn automotive mechanics, 
communications, or any one of a variety of skills. 
You'll be taught by first-rate instructors using the most modern teaching methods. And 
you'll earn full Army pay for the months you’re away at basic training and school. 
Back home, you'll work 16 hours a month (usually one weekend), and two full weeks a 
year, with your local Army Reserve unit. Sharpening your skill with valuable, on 
Earning a good part-time income. And a good full-time feeling. It’s called pride. 
formation send the postcard or call 431-1234 toll free. In NY call 800-243-6370. 


THE ARMY RESERVE. ART OF WHAT YOU EARN IS PRIDE. 


How to check 


vacuum 
systems 


By WALTER O. KOEHLER 


The dictionary says a vacuum is a 
space with absolutely nothing in it— 
no air, no gases, no anything. Auto- 
motive engineers and mechanics talk 
about vacuum, too, for powering the 
distributor advance, door locks, pow- 
er brakes, and other systems, 

The “vacuum” the auto people 
talk about isn’t a true vacuum any 
more than the vacuum in a “vac- 
uum” cleaner. It’s simply lower than 
atmospheric pressure—which is us- 
ually about 15 pounds per square 
inch, Pump some of the air out of a 
chamber so that its pressure falls 
to, say, 10 pounds per square inch, 
and you’ve got five-psi pressure dif- 
ferential that can be put to work. If 
you expose one side of a piston or a 
diaphragm to this “vacuum,” and 
the other side is exposed to ambient 
air, you'll have five pounds of force 
applied to every square inch of sur- 
face. If you had a diaphragm six 
inches in diameter, its surface area 
would be about 28 inches. Five 
pounds acting on each of those 
square inches would generate a total 
of about 140 pounds of force. And 
that force is what is applied in your 
car to run the vacuum-operated de- 
vices. 

Vacuum is generated in a car en- 
gine by the moving pistons. As a pis- 
ton moves from the top of its stroke 
to the bottom (with the intake valve 
open) it creates an area of low pres- 
sure. It is this definition of vacuum 
we'll be using here. 

To put vacuum to work in, for ex- 
ample, the vacuum-advance mech- 
anism of a distributor, engineers use 
a diaphragm in a metal housing. On 
one side of the diaphragm a rod is 
connected to the distributor breaker 
plate. On its other side a spring is 
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Vacuum tester is plugged into distrib- 
utor-advance diaphragm and system is 


attached. The portion of the housing 
on the spring-loaded side is airtight 
and has a vacuum line connected 
from the end of its housing to a point 
just above the throttle-plate shaft on 
the carburetor. When the throttle is 
closed, the vacuum line is open to 
atmospheric pressure and there’s no 
vacuum to operate the advance 
mechanism. When the throttle is 
partially open, the throttle plate un- 
covers the opening to the vacuum 
line. 

At the same time, vacuum in- 
creases in the intake manifold. The 
pressure generated by the difference 
between the atmosphere and the 


evacuated. Leak in the system will cause 
gauge to drop quickly. 


vacuum sides of the diaphragm al- 
lows spring tension to move the dia- 
phragm, and the linkage rotates the 
breaker plate to advance the spark. 

Should either internal or external 
leakage develop anywhere in the 
vacuum-operated system, the af- 
fected device will operate at reduced 
efficiency or not at all. 

If the distributor-vacuum advance 
fails to function, the principal result 
will be a drop in gas mileage and 
some loss of power, but these symp- 
toms may take some time to be rec- 
ognized, so it’s a good idea to check 
the car’s vacuum system from time 

Continued 


This One Low-Cost Power Tool— 


SAWS to desired Width... 
PLANES to desired Thickness... 
MOLDS all popular Patterns... 


—All at once or separately. . . All By Power Feed! 


The Only Complete Workshop Tool Of Its Kind In The World! 

From The Day It Arrives... the Belsaw will make and save you 
money. With shortages and inflation driving lumber prices sky-high, 
this versatile power tool easily pays for itself by quickly converting low 
cost rough lumber into high value finished stock. In just one pass turn 
out your own quarter-round, door and window stop, casing, 
tongue-and-groove . . . all popular patterns. Other Belsaw operators 
are making cases for grandfather clocks, furniture, picture frames, 
fencing, bee hives, bed slats, surveying stakes... all kinds of 
millwork. 
Built For Pros... Priced For Home Craftsmen... it is engineered 
and built to industrial standards, but factory-direct selling keeps the 
price low. Handles tough oak and walnut as easily as pine, and so 
simple to operate even beginners with no experience can use it. 


With just this one low cost power-feed machine 
in a corner of your garage or basement, you're 
set up to supply lumberyards, cabinetmakers, 
carpenters, remodelers, contractors and 
hobbyists in your area with custom-planed 
lumber, trim, molding... ALL of their 
millwork requirements. You can supply pic- 
ture molding to art shops, hardware and de- 
partment stores, or sell direct to framing shops. 
All standard patterns are available from stock, or 
we'll custom grind a knife to your own special 
design or sample. 


Does The Belsaw Pay? YOU BET! 


READ WHAT OTHER BELSAW OWNERS SAY: 


A Good Investment © Robert Sawyer, Roseburg, Oregon: “‘ be- 
lieve that the Belsaw is the best investment I ever made. I' ve been a 
planer man for years and am now retired. The Belsaw has earned me 
over $60,000 extra income in the past eleven years.” 


Start 
Your Own 
Business! 
Earn Extra 
Income 
Right At 
Home. 


Pays For Itself © R. S. Clark, Springfield, Ohio: “*/ bought a batch 
of walnut in the rough, and after planing it on the Belsaw I figured up 
the money I had saved. It was enough to pay for two-thirds the cost of 
the Planer. It really does a good job.” 


More Than Expected © Stephen Schultz, Orangeville, Penna.: 
“This machine pays for itself by making money out of scrap boards 
Itis a very well built machine and I confess it is more than I expected 
for the price. It does everything you say it will.” 


... And Belsaw Is The Choice Of Professionals: 
“I recommend Belsaw's Planer-Molder-Saw as the most useful 

shop tool that any craftsman could own. We use ours every day in the 

WORKBENCH model shop, and couldn't get along without it.” 


JAY HEDDEN—Editor of WORKBENCH Magazine 


TRIAL 


Mail Coupon Below 
For Complete 
Details! 


A esi 
You Take NO RISK! The Belsaw 
Is Backed By Our Exclusive 100% 
Guarantee of Satisfaction: 
© “Try the Belsaw in your own shop for a full 30-Days 
and put it to work for you. Give it a thorough test and 
make it prove that it can do everything we say it will 
use it just as much as you want. Then if you are not 
completely satisfied, just send it back and we'll return 
every penny you sent. And YOU are the sole judge! 
There are no questions asked there are no fine 
print ‘use’ charges. Our flat guarantee is that YOU must 
satisfied or you get your money back.” 


Just Mail Coupon... 


NO OBLIGATION and 


NO SALESMAN Calls! 
ACT NOW! 


Coupon 
Brings 
Full Details! 


Get FREE 

Book with 

facts and 

full details 

--. RUSH COUPON TODAY! 


If coupon has been BELSAW POWER TOOLS Co. 
removed. just send 998) Field Building 


postcard with name 
‘and address to: — Kansas City, MO 64111 


BELSAW POWER TOOLS Co. 
928) Field Building 

Kansas City, Missouri 64111 

O YES, please send me the FREE Booklet 
that gives me complete facts about Belsaw"s 
Planer-Molder-Saw: and full details on how 
1 can qualify for a 30-Day Free Trial right 
in my own shop. I understand there is No 
Obligation and that No salesman will call. 


ADDRESS 


CITY. STATE. ZIP. 


NASCAR CHAMPS 


Driver Cale Yarborough, 
Hall of Fame mechanic 
Herb Nab and S-K® Tools 
put it all together! 


When you want the job done right, act 
like the Great Ones. Use American- 


made quality S-K tools. 


SAVE $11.29 OVER 34%* 
5 pc. %in. dr. Tune-Up Set. No. 4505-77. 
Bendy, eat iranges car plugs etc. 

pecial tight spo! 
ratchet. Total value $21 59 


if purchased sepa- sı ited User Price 
rately $32.88. ee 


SAVE $30.53 OVER 51%* 
20 pc. 3/8 in. dr. Socket Set. No. 4520- 
77. Handles cars, garden tractors. Total 


value if purchased 
separately $59.41. $2888 
Suggested User Price 


SAVE $13.06 OVER 43%* 
13 pc. Yin. dr. Socket Set. No. 4913-77. 
For cars, wash. machines, small nuts & 


bolts. Total value if 
purchased sepa- $4 698 


rately $30.04. Suggested User Price. 


SAVE $8.69 OVER 47%* 
5 pc. Combination Wrench Set. No. 
1705-77.Takes on jobs from motor- 
cycles to power 
mowers. Total value $959 
Mey Sepa- Suggested User Price. 


“All savings based on piece by piece 
purchase at suggested user prices. 


GET WINNERS’ CHOICE SPECIALS 


ON S-K TOOLS AT AUTO PARTS 
AND HARDWARE STORES 


FULL LIFETIME WARRANTY 
SATISFACTION GUARANTEED. If you the consumer 
are not completely satisfied with any tool in any S-K 
set, simply notify the place of purchase for a free 
exchange during the life of the tool. This warranty 
gives you specific legal rights and you may also have 
other rights which vary from state to state. 


aaa 


HAND TOOL DIVISION 
QRESSER INDUSTRIES. NC 
‘Wolf Ra Frankin Park, 60131 
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Vacuum systems 


[Continued] 


Check manufacturer’s specs for the 
correct vacuum level for testing each 


to time, even if nothing seems 
wrong. 

External leaks are usually easy 
to see, but internal leaks can be 
much harder to locate. Now, how- 
ever, there’s an instrument de- 
signed specifically for detecting in- 
ternal leaks—the Stant SVT-260A 
Vacuum Tester. It’s derived from 
the same company’s cooling-system 
pressure tester [PS, July ’76] and 
costs about $35. 

The new unit consists of a hand- 
operated vacuum pump with a built- 
in vacuum gauge and a connecting 
hose. Four adapters, supplied with 
the tester, permit attachment of the 
rubber hose to the vacuum fitting 
of virtually any vacuum-operated 
accessory. 

You check for internal leakage 
basically the same way in most of 
your car’s vacuum-operated sys- 
tems. You first evacuate the system 
with the tester, then watch the 
gauge, which registers the amount 
of vacuum in inches. If any air leaks 
back into the system, the vacuum 
level will go down and the gauge will 
sink back to zero. For instance, the 
procedure for checking the distribu- 
tor-advance mechanism goes like 
this: 

Disconnect the vacuum line from 
the distributor vacuum chamber. Do 
not remove the chamber from the 
distributor. Using the proper adap- 
ter, attach the hose of the tester to 
the tube on the vacuum-advance 
unit. In cases where the hose slips 


system. Make all connections to tester 
airtight to prevent false readings. 


over the tube, use a small amount of 
silicone oil to make the job easier. 
This oil should also be used on the 
O-rings of the threaded adapters. Be 
sure the release valve on the tester 
is closed. Pull the knob of the tester 
(the knurled plug that’s located 
between the gauge and the hose) 
toward you until the needle of the 
gauge is in the green band. It should 
remain in the green band for at least 
10 seconds if the diaphragm is not 
leaking. If there’s a leak, the needle 
will drop out of the green band and 
return to zero, If the gauge indicates 
a leak, check the connection between 
the tester and the vacuum chamber 
to be sure that isn’t the source. 

To test the operation of the ad- 
vance mechanism, remove the dis- 
tributor cap, then apply and release 
vacuum while watching the move- 
ment of the breaker plate. It should 
move freely, without binding at any 
point. 

The Stant tester can also be used 
for checking automatic-transmission 
vacuum modulators, air condition- 
ing and heater vacuum-control sys- 
tems, windshield-washer pumps, 
vacuum-operated neutral safety 
switches, fuel lines, vacuum lines, 
heater water-control valves, carbure- 
tor throttle-control valves, vacuum 
reserve tanks, the fuel pump and 
vacuum booster pump, and vacuum- 
operated door locks. For more infor- 
mation, write Stant Mfg. Co., 1620 
Columbia Ave., Connersville, Ind. 
47331. [2] 


ALFA ROMEO 62-75 all models w/carbs 
AMC PACER 75-77 covers all models, 
ASPEN 76-77 for ali models 

AUDI 100L5 70-76 covers all models 
AUDI FOX 73-77 covers all models 
AUSTIN AMERICA 68-71 covers all 


AUSTIN HEALEY 100/6, 3000 56-68 all models 
AUSTIN MARINA 71-75' sedan and GT models 
\RRACUOA & 'CUDA 65-77 all 6 & VB models 
AZER, CHEV 59-77 for all 2 & 4 whi dr mdls 
W 1800, 2002 59.75 all inc 1602, 2000, Tii 
BMW 2500, 2800, 3.0 all mals inc Bavaria & CS 


models 


all models 
WICK 1976 factory shop manual 
CADILLAC 61-63 factory manual 


o give Year 
CADILLAC 67-70 factory manual . . . give 

CADILLAC 71.78 factory manual > `> five year 
CADILLAC 1875, supplement to. 78” shop manual 


CADILLAC 1976 factory shop manual 
CADILLAC SEVILLE 1976 factory shop. manual 
CAMARO ali inc SS, Rallye, Sport, 22867-74 


CAMARO 75-76 covers all models 

CAPRI 1600 68-76 includes 1300 models 
CAPRI 7C-74 covers 2000, 2600 4-cyl & V6 máis 
CAPRI 75.76 covers ali models inc Capri i 
CHALLENGER 70-72 covers all 6 & V8 models 
CHARGER 67-70 for all models inc 500 & R/T 


CHARGER 71-75 covers all models 

CHEVELLE 64.77 inc Monte Carlo, El Camino 
CHEVETTE 76-77 covers all ‘models 
CHEVROLET 3254 tune & service all 6 & Vs 
CHEVROLET 55:67 inc Impala, Bel Air 
CHEVROLET 68-77 for all tuli size modets 


CHEVY 1i 62-68 covers all 6 & V8 models 
CHEVY LUV 72:77 covers all models 

CHEVY PICK-UPS 70-75 ali models to 3⁄4 ton 
CHEVY VANS 67-74 all models and GMC vans 
CHRYSLER 55:71 covers all models 
CHRYSLER 71-77 factory manual eive year 


CITROEN 10, OS 67-73 for all mdis 19, 20, 21 
CITROEN SM reprint of factory service manual 
COLT, DODGE 71-77 covers all models 
COMET €0-65 covers all models 

COMET 70-77 covers ali models 

CORONET, DODGE 71-75 covers ali models 


CORTINA 66-70 for all models except Lotus 
CORVAIR 60.69 covers all models 

CORVETTE 53:56 for all 6 & VB models 
CORVETTE 5764 covers all models 

CORVETTE 65.71 covers all models 

CORVETTE 72:76 ali 327, 350, 427, 454 models 


CRICKET PLYMOUTH 70-73 also covers Avenger 
DART & DEMON 68.76 covers all models 
DATSUN B210, 1200 68-76 covers alf models 
DATSUN 2402/2602 70:74 covers all models 
DATSUN 2602, 2802 75:77 covers all models 
DATSUN 510 ‘68-73 covers all sdn & wagon mdis 


DATSUN 610, 710 68:76 covers all models 
DATSUN 1600/2000 SPL & SRL 311 sport 
DATSUN PICK-UP 70-74 covers all moc 
DATSUN 620 75:76 "i Hustler pick-up 
DODGE £571 includes Monaco, Polara 
DODGE 72-77 for all Monaco & Polara models 


DODGE RAMCHARGER 74.75 covers ali models 
DODGE PICK-UP 65-75 maintain all 2.whi drive 
DODGE PICK-UP 65-75 maintain all Awhi drive 
DODGE VANS 67-77 ail 100, 200, 300 máls & Plym. 
DUSTER 70:76 for ‘all_models' inc, Scamp 
FAIRLANE 62-70 covers all models 


REPAIR & SERVICE MANUALS 


CHILTON AUTO REPAIR 70-77 for all American car 
CHILTON AUTO REPAIR 69-76 Reg. $12.95, Special 
CHILTON AUTO REPAIR 68-75 Reg. $12.95, Special 


2 
MOTOR'S AUTO R 71-77 all American cars 


CHILTON AUTO REPAIR 54.63 for all American cars 
AUTO TUNE-UPS FOR BEGINNERS basic & complete 
FLAT RATE MANUAL 66:75 U.S. cars for all repairs 
TRANSISTOR IGNITION SYSTEMS covers them all 
HOW TO TUNE YOUR CAR good for all cars 
GM DIAGNOSIS MANUAL for all GM-bullt cars 


ISIC REPAIR & TUNE-UP GUIDE by Harold Glenn 


BASIC AUTO REPAIR MANUAL a must item any car 1 


BASIC BODYWORK & PAINTING 

SIC CARBURETORS & FUEL SYSTEMS 
SIC ENGINE HOTRODDING 

SIC IGNITION & ELECTRICAL SYSTEMS 


SIC AUTO TROUBLESHOOTING for all cars 
SIG TOOLS what to "buy & how to use it 
BRAKE SERVICE GUIDE for repairing all makes 
ALFA ROMEO 1750/2000 fuel injection manual 
HOLLEY carbs, all 2 & 4 bbl. tune & rebuild 
ROCHESTER carbs, all inc AMV Quadrajet 


SOLEX CARBURETORS ali 1 & 2 barrel downdratt 
SU CARBURETTORS tune & rebuild all to 1976 
U-HITACMI carbs, tuning rebuilding 

‘CD CARBS’ tune/rebuild all to 1976 
WEBER DCOE overhaul manu; 
WEBER carburetors . tuning & rebuilding ali 


WANKEL ENGINE most complete book published 
FUEL INJECTION MANUAL for all systems 
MINOR AUTO BODY REPAIR step by step how to 
AUTOBODY REPAIRING & REPAINTING . . the best 
GLASS FIBER AUTO BODY construction & repai 
PRACTICAL ENGINE SWAPPING how to do it ris 


0504. $7.95 
8088. 56.95 
0679- $9.75 
8709-$19.95 
0001- $8.95, 


0013-$10.95 
0014-513.95 
8627- $5.95 

328-$14.95 
728-$14.95 
0674- $7.75 


8423. $6.95 
1210- $8.95 
9692- $6.95 
9557- $8.95 
0379- $6.95 
8331- $6.95 


8212. $6.95 


9439- $6.95 
1090- $8.95 
8230. $7.95 
8201- 37.95, 
1145. $8.95 
0020-51995 


8559.$13.95 
0985- $8.95 
1775- $6.95 


1763-$17.95 
8496- $5. 
0979-$14.95 
8726- $5.95 
$3.95 
$4.95 


- $5.95 
- $5.95 
- $2.95 


9666- $2.95 
6354- $6.50 
‘9665. $2.95 
3423- $6.50 
0734- $4.95 
9803. $3.95 


5104- $8.95 
5108- $3.95 
8491- $5.95 


a Keep your Car running right. 


Know how to fix it...to tune it...to service it...to 
keep it running right. The TOTAL SERVICE MAN- 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 


id 
S 
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FALCON 60-63 covers all models s 
FALCON, FORD 6 64-70 covers all G-cyl_modeis 
FALCON, FORD V8 65-71 covers all V8 models 
FIAT 124 67-77 all inc sdn, sta wen, TC, spel 
FIAT 124 SPORT 66-73 for coupe & spider mdls 
FIAT 124 SPORT 66-75 for coupe & spider mdls 


FIAT 128 69-75 all models “inc SL, Rally 
FIAT 131 75-77 covers all models 

FIAT 600 55.69 covers all models 

FIAT 850 64-74 all sedan, coupe, spider mdis 
FIAT X1/9 73-77 covers all models 

FIESTA, FORD covers all models 


FIREBIRD covers all models—67-74 
FORD inc Galaxie, LTO, Custom XL—55-67 
FORD 68-77 inc Galaxie, LTD, Custom, XL & wens 
FORD COURIER 72-75 covers ali models 

FORD PICK-UPS 70-75 for ali models to 3/4 ton 
FORD VANS 66-77 Econoline, 100, 200, 300 mdis 


GRANADA 75-77 covers all models 
GREMLIN & HORNET 70-74 all 6 & VB models 
HONDA 360, 600. Z—ai 
HONDA CIVIC 73-74 for 

WONDA CIVIC, CIVIC CVCC 75-76 for all models 
INTERNATIONAL SCOUT 67-73 800, A, B, I! mdls 


INTERNATIONAL 62.75 tune & maintain all mdis 
JAGUAR XK120, 140, 150 48-61 also Mk 8, 9, 10, 
JAGUAR 55:69’ sdn'mdis 2.4, 3.4, 38, 240, 340 


JAGUAR E-type 61-72 covers ‘ali 6 cyl models 
JAGUAR XJG 68-77 covers all models 3399- $9.95 
JAGUAR V12 72-74 all E-type & XJ models 8196- $7.95 


JEEP 50-65 sta. wagon, truck . . . 4 & 6 cyl eng. 


189-$13.95 


JEEP 66-74 Wagoneer, Cherokee, Commando ..... 8207- $7.95 
JEEP WAGONEER J-series with 230 ohc eni 9805-514 .95, 
JEEP UNIVERSAL C1-2A reprint factory manual . 9806-$14.95 
JEEP 53-76 for all C33, C15, CIG models -0509 $6.95 
JEEP _FC150, 170 covers all front cab models. 8856-$14.95 
JENSEN-HEALEY reprint of factory manual 8739-519.95 
LANDROVER 59-76 all gas engine models 8525- $8.95 
LINCOLN 55-70 covers all models 1149. $9.95 
LINCOLN 69.76 factory manual . . give year 0004-$14.95 
MATADOR, AMC 71-74 covers all 6 & VB models 8190- $6. 


MAVERICK 70-72 covers VB 302 CIO models 
MAVERICK 69-71 6 cyl, 170, 200, 250 cu. in. eng. 
MAVERICK 72-77 covers ali models 

MAZDA RX-2 70-73 covers sedan & coupe mdis. 
MAZDA RX-3, 100 70-74 covers all models 
MAZDA PICK-UP 72-75 B-1600 & rotary eng. mdls. 


MAZDA 808, 818 72-75 covers all models 
MAZDA 1500, 1800 67-74 covers all modeis 
MERCEDES-BENZ 190 59-68 B, C & 200 models 


9875- $6.95 


MERCEDE: 57.67 190SL, 1904, 3004, 600 
MERCEDE: 220 5965 ‘covers’ all midis 
MERCEDE: 220 68-72 mdls except Diesel 
MERCEDES 230 6368 inc. 2305 & SL 
MERCEDE! 2400 service 8 tune-up 
MERCEDE! 250 65-68 covers all models 
MERCEDE! 250 69-72 covers ali models 
MERCEDE 280 68-72 covers all models 
MERCEDE! V8, 280. 300, 350, 450 mdis 


MERCEDES-BENZ 58-77 tune-up for all models 
MERCURY 55-70 covers all models 

MERCURY 63.76 factory manual give year 
MG TD, TF reprint of factory shop manual 

MG MIDGET 58-77 covers all models 


MGA 55-62 covers ali models 

MGB, MGBGT 62-77 covers roadster & coupe mdis. . 0657- $8.95 
MGC' reprint of factory manual 8396-31995 
MINI 59-75 covers all inc Cooper & S mdls. 0917- $8.95 
MONARCH 75-77 covers all models $436- $6.95 
MORGAN 36-72 covers 4 & plus 4 models 1109- $9.95 
MUSTANG 6 65-72 covers 200 & 250 engines . 9876- $8.95 


ENGINE SWAPPING latest how-to information . 0789. $2.95 
AUTOMOBILE ENGINE REBUILDING 1017.$12.50 
AUTO RESTORATION GUIDE biggest ever published 0959-$14.95 
AUTOMOBILE RESTORATION GUIDE for all cars 0525- $3.95 
CAR INTERIOR RESTORATION useful for all cars 0993- $3.95 
RESTORATION ANTIQUE & CLASSIC CARS 1000. $9.95 
RESTORATION BOOK, Petersen's. Very complete — 8349- $4.95 
MODIFY, YOUR MINI aiso, Midget/Sprite engines S880- $4.95 
SMALL ENGINE SERVICE MANUAL for all 1-cyi eng. 9419- $7.95 
TRACTORS, LIGHT UTLTY w/lig-cool eng to 3shp 8754- $5.95 
LIFT TRUCKS . . . repair all makes and models  0592-$19.95, 
SNOWMOBILES manual for all makes thru 1975 — 0555- $7,95 
SUPER catalog of car parts name it & find it 8475- $5.95 
DOMESTIC OIL BURNERS installing & servicing . 8002- $9.95 
LAWNMOWER service & fix all popular makes 8050- $4.95 
CHAIN SAW SERVICE MANUAL for top 34 makes 0557- $7.95 
WASHING MACHINES fix ali makes & models. 8006- $4.95 
SOLAR HEATING & COOLING how to get it free 8728- 

MOPED HANDBOOK everything inc maint & repair 0380- $2.95 
WORLD CARS 1976 reg. $23.75 Special 8478- $5.95 
OLD CAR VALUE GUIDE latest edition 0906- $6.95 
INTRODUCTION TO TUNING how and why 1257- $2.50 
BYPASS EMISSION CONTROLS 71-77 GM cars 8474- $8.95 
RACING the small block CHEVY .:tune & rebuild. 1243- $5.95 
CHEVROLET RACING ENGINE how to build . 8421- $5.95 
CHEVY SMALL BLOCK, how to rebuild 8125- $4.95 


SMALL BLOCK CHEVYS, How to hotrod 
CORVAIR ENGINES, How to hotrod 
CORVAIR, How to'keep alive 

GUIDE TO CORVETTE SPEED 53 to 74 tuning 


HOW TO MAKE YOUR CAR HANDLE street/track 
SUPERPOWER - turbo & supercharging, fuel injtn 
TURBOCHARGERS, How to select & install 
DESIGN & TUNING COMPETITION ENGINES 
CORVETTE PARTS BOOK 53-72 every part, 772 pEs. 
BUILDING A RACE CAR picture by picture 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 


information plus hundreds of the best pictures, dia- 
grams, and specifications. 


ij TOTAL SERVICE MANUA LS SATISFACTION GUARANTEED OR YOUR MONEY BACK 


MUSTANG V8 65-73 covers all models 0479. $8.95 
MUSTANG II 7476 covers all models 8272. $7.95 
NOVA 69-77 covers all 6 & VB models 8187- $6.95, 
OLDS CUTLASS 70-77 covers all inc 442 models. 7107- $6.95 
OLDSMOBILE covers ail models—55-74 0678- $9.75 
OLDSMOBILE 75-77 factory man ... give year —0008:$16.95 
OPEL KADETT 62-73 1000, 1100, 1200 models ..... 1724- $9.95 
OPEL KADETT 67-73 1500, 1700, 1900 mdis 1752- $9.95 
OPEL 1900 MANTA 70-74 covers ‘all coupe mdis . 0859- $8.95 
OPEL 75-77 covers ali models imported 8273- $8.95 


OPEL GT 68-73 covers all 1900 models 


PEUGEOT 304 covers all models—70:73 


1546. 


$9.95 


-74 covers all models inc diesel 0876- 
PINTO 70-73 covers all models 

PINTO 74:76 covers all models 

PLYMOUTH inc Belvedere, Fury, GTX—55-71 
PLYMOUTH 72-76 Fury, ViP, Gran, Suburban mdis 


55-74 all inc Catina, B'ville, 
1975 factory shop manual 
1977 factory shop man 

S11 64-69 covers all models 
S11 70-73 covers all models 
911 74-75 all models excpt turbo 


2 65-69 with 1582cc engine 
14/4 70:75 also 914/6 
RAMCHARGER, TRAILDUSTER 74-75 all models 
REBEL 67-70" covers all 6 & V8 models 
RENAULT 8, 10 62-72 covers all models 
RENAULT 15, 17 all TL, TS models—71-76 


ROADRUNNER & SATELLITE 68-73 all models 
ROLLS-ROYCE SILVER CLOUD I, I & Phntm V 
ROVER 2000 63-75 for all models inc 2200 
SAAB 95/96 66-74 covers all Vá models 
99 69-74 covers all models inc fuel inj 
99 75-76 covers all models inc EMS 
SONNET 67-76 covers all models 


SPRITE 58-74 all models inc Bugeye 
SUBARU 70-77 covers all models 

SUNBEAM ALPINE 55-56 MKI, 2, 3, 4 & Rapier 
SUNBEAM TIGER reprint of factory ‘shop manual 


PONTIAC 
PONTIAC 
PONTIAC 
PORSCHE 
PORSCHE 
PORSCHE 


Vntura 


TEMPEST, GTO, LE MANS 68-73 all models 
THUNDERBIRD '55-70 

THUNDERBIRD, 69:76 factory manual . ve year 
TORINO 68-75 ali models inc Elite, Ranchero 


TOYOTA 
TOYOTA 
TovOTA 
TOYOTA 
TOYOTA 


CELICA 70:77 covers all models 
COROLLA 6i 


CORONA Mk 2 72-74 for ali 6 cyl mdis. 


TOYOTA HI-LUX 69-77 for all pick-up models 
TOYOTA LAND CRUISER 66-77 covers all models 
TRIUMPH STAG 70-74 

TRIUMPH SPITFIRE 62-74 ali models Mk IIV 
TRIUMPH GTS coupe 66-74 

TRIUMPH TR2, TR3, TR4 52-67 covers all models 


TRIUMPH TRS, TRG 67:74 all máis inc TR250 
TRIUMPH TRI 75-77 

VALIANT 68:76 all mdis inc Scamp, Signetie 
VEGA 70:71 covers all models 

VEGA 72:73 all 140 CID & GT 140 CID models 


VEGA 74:75 covers all 4-cylinder 
VEGA 76:77 covers all models 
VOLARE, DODGE 76.77 for all models 
VOLKSWAGEN BEETLE 65-74 for ali 1200 models 
VOLKSWAGEN BEETLE 65.74 all 1200, 1500 mdis 
VOLKSWAGEN RABBIT 74:77 all inc’ Diesel 
VOLKSWAGEN SCIROCCO 74-77 

VOLKSWAGEN BUS 61-76 inc camper, transporter 


VOLKSWAGEN TYPE-3 62-73 squareback, fastback 
VOLKSWAGEN 411 68-72 covers all E, L, LE mdis 
VOLKSWAGEN 412 71-73 covers all’ models 

VOLKSWAGEN DASHER 74-77 covers all, models 
VOLVO 120 61-70 all_mdis inc 122, 123GT, 130 


models 


78: $8.95 
0615- $8.95 


16- 58.95 


VOLVO 142, 144, 145 66:73 covers all models . 0932- $8.95 
VOLVO 164 68-75 all models inc fuel injection — 8517- $8.95 
VOLVO 242, 244, 245 75-77 covers all models . 0521- $8.95 
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Big top-loader holds 4- 
% cu. ft. of wood, puts 
out enough Btu to heat 
a 2000-sq.-ft. home. 


Wood stove 


you can 


weld 


By CHARLES SELF 


DESIGN BY GEORGE CARLUCCI 
AND JACK WILEY 


Building your own wood stove is a 
good way to get a better, more 
efficient stove for a modest expendi- 
ture. You can buy an inexpensive 
cast-iron stove for about $100, but 
you can expect to pay at least 
$300—and $450 is more likely—for 
an efficient plate-steel stove. 

The two stoves shown here can 
be welded up for $75 to $100, de- 
pending on the cost of 14” steel 
plate in your area. The larger mod- 
el will heat a 2000-sq.-ft. house, if 
centrally placed so that heat can 
flow to rooms easily. The smaller 
stove would be suitable for a small 
home or a vacation cabin. 

Many steel-plate dealers have 
huge power shears that can do 
much of your cutting, saving you 
time and providing a straighter cut. 

Continued 


Triangular assembly for flue pipe Tack welds can take the place of clamp- 
should be welded to stove’s back plate ing—but use a helper. Fillet welds on the 
before plates are tacked together. outside complete the assembly. 
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Draft is controlled by two sliding cov- 
ers on the stove’s top plate. Inlet tube 
is 2” square by 6” long. 


A good truck can be the start of a 
long friendship. 


What was it about dad's old GMC that so completely 
endeared you to it? 
Was it the way it shouldered everything from lumber 
to fieldstone? Or the dating you did in it? Maybe it was just the 
color (a yellow truck was downright shocking back in ‘51). 
Whatever the reason, it was only natural that when the time 
came to get a truck of your own, you got yourself a shiny 
new GMC, just like your dad did. 
Naturally, though, you had to one-up him just a bit. Got 
yourself a serious GMC. Ordered four-wheel drive for openers. 
With fancy spoked wheels, big tires and all. It'll go places 
Dad never thought of going. 
And talk about tough—that cargo box with double-wall construction can take on a load without showing a 
dent in the outside sheet metal. 
a Your pickup's not short on comforts, either. Not with the options GMC makes available. Yours has the 
AM-FM stereo combination, and factory air conditioning. 
The power steering and automatic transmission don't hurt, either — make that GMC so manageable, 
even mom can drive it. 
Yes sir, that old GMC was some truck—still is, for that matter. Dad'll probably keep it till it's a hundred. 
Come to think of it, at the rate he's been borrowing the keys to your truck, his might just last forever. 


Wood stove you can weld 


[Continued] 


Generally, a dealer will make only 
the basic cuts for you, leaving you 
to cut the holes, angles, and so on. 

Because the length of the air- 
supply tubes is the critical factor in 
these stoves, great care must be tak- 
en to get the lengths at exactly six 
inches (both stoves use the same 
length). The square tubing—or any 
type of rounded pipe—can also be 
used for the stove legs. But make 
sure it’s strong enough to support a 
stove loaded with logs. 

Premature burnout is prevented 
by a loose-fitting plate set in the 
bottom of the stove. It is mounted 
on one-inch pieces of angle iron, 
and should be one inch shorter in 
each dimension than the interior 
measurements of the stove. 

Since this stove is a top-loader, 
you won’t have to fabricate a com- 
plex hinge and latch for the door. 
Door dimensions aren’t critical; 
make it large enough to facilitate 
loading and cleaning. The door 
rests on 14”-by-1” steel strap, wel- 
ded in place so that the door has 
at least a half-inch lip on all four 
sides. Cut the door with a torch if 
you’re very good—but usually it’s 
best to use a saw to prevent warp- 
ing the plate. If no warping is pres- 
ent, this will provide a reasonably 
airtight seal. 

With all parts cut, the flue tri- 
angle welded on, the draft tubing 
in place, the heat shield set on the 
base plate (with legs welded in 
place), you can begin final as- 
sembly. Most builders prefer to use 
a fillet weld (see photos and draw- 
ing). 

When the general assembly is 
complete, you’ll need a short sec- 
tion (six inches) of steel well casing 
for the flue-pipe joint. Since a piece 
two inches long is more than ample, 
you may be able to pick up a 
trimmed section for nothing at a 
local well driller’s. Weld this sec- 
tion on the flue opening, and then 
make several cuts on the top edge. 
Use the torch to shrink-fit the pipe 
so that the uncrimped end of a 
piece of six-inch stovepipe will fit 
fairly tightly. 

Follow all safety precautions for 
installing a wood stove [see “Wood 
Stove Safety Tips,” PS, Nov. ’77, 
pp. 116-117], and you're ready to 


light off. EE) 
FOR FURTHER READING 
The Woodburners Encyclopedia, by Jay 


Shelton. Vermont Crossroads Press, Box 333, 
Waitsfield VT 05673. $6.95. 

Wood Stoves: How to Make and Use Them, 
by Ole Wik. Alaska Northwest Publishing Co., 
Box 4-EEE, Anchorage AK 99509. $5.95. 
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Top-loader for a large home 


FABRICATE FROM 
S"DIA HOLE [> are STi 
goa HO ©] 1/4" STEEL PLATE 


PLATE 


Typical, 
JOINT 
eLo FILLET 


aee 


AIR SUPPLY 
CONTROL LIDS 
isle (2REGD) 


Developed by Montana inventor/entre- 
preneur Darrow Hippert, this wood- 
burning furnace uses existing forced-air 
ducts to heat a whole house. The Hippert 
furnace’s most attractive feature prob- 
ably is that its automatic controls keep 
the home heated uniformly at a preset 
temperature. But, as Hippert points out, 
the furnace is not for someone who isn’t 
ready to find the six to eight cords of 
wood it burns a year; or feed the fire 
(usually every eight hours); or clean 
the chimney and empty the ashes (about 
once a month). But if you're ready to do 
all that to cut your heating bill by up to 
90 percent, you're ready for a Hippert 
furnace. 

The furnace comes in two sizes, both 
constructed of 10-gauge steel with a 
24-gauge steel bonnet and 34” plate 
front and floor, and both 72” high and 
31” wide. The smaller model ($695) has 
a 26” bed and burns two-foot-long logs 
to heat a house of up to 1400 sq. ft. The 
larger model ($795) burns three-foot 


Small stove for a cabin 


p= 


logs in a 44" bed to heat a 2100-sq.-ft. 
house. 

A 101%" blower with a 1/3-hp motor 
is attached to the furnace, and a return- 
air system circulates the air as in any 
other forced-air operation. When furnace 


temperature reaches 170° F, the fan 
pushes hot air into the home. If the fire 
isn't hot enough—under 130° F—the 
fan shuts off. If furnace temperature 
reaches 200° F, automatic controls 
override the home's thermostat; the 
oxygen-supply damper will close and 
a duct will open to let off excess heat. 

When the house thermostat indicates 
temperature is at the desired level, the 
excess-heat duct opens, permitting hot 
air to be diverted—perhaps to a work 
area or garage, or under the house. One 
of Hippert’s customers plans to store 
the excess heat in a bed of rocks, 

For more information, write Hippert 
at McGrew Machine and Fabricating, 
Box 56-C, Whitehall, Mont. 59759.— 
Joan Melcher 


New FULLY ADJUSTABLE Shower Head Saves 
Over 62% on energy, water, sewer bills— 


[MUST PAY FOR ITSELF 


= IN 30 DAYS- 
OR YOUR MONEY BACK! 


Aerates water for a tingling, splash-free shower, 
, yet cuts water/energy use dramatically! 


Is the cost of heating hot water driv- 
ing you up the wall? Do you live 
where water conservation is a prob- 
lem? Here's your answer — a pat- 
ented new design which not only cuts 
water flow dramatically, 2ut actually 


ORDINARY 
SHOWER HEAD 


WATER SAVER 
SHOWER HEAD 


ORDINARY shower uses up 
to 64 gallons for an 8- 
minute shower, and 32 
gallons of it’ must be 
heated! That's energy down 
the drain! 


WATER SAVER SHOWER 
HEAD uses only 24 gallons 
for an Jminute shower 
You need to heat only 12 


gallons -- you SAVE al- 
most 2/3! 


speeds up the velocity, so you get a 
tingling, cleansing shower with sav- 
ings of over 62%! On water and 
sewer service charges alone a family 
of 4 might save over $36 per year. 


Works even when water 
pressure is low! 


Even if you're bothered by water pres- 
sure as low as 25 Ibs. per sq. in., even 
if your shower is in a camper or boat 
with low pressure, you'll be so de- 
lighted with the way our Shower Head 
speeds and aerates water flow, while 
it cuts down water use, you'll never 
want to give it up. And because tiny 
air bubbles are mixed ir by the pat- 
ented design, it’s practically splash- 
less — you can shower without a cap 
and still keep hair dry! 
© 1977 American Consumer Inc., Caroline Rd., 
Philadelphia, PA 19176 


Must pay for itself in 30 days 

or money back! 
Just unscrew your present shower 
head, screw in the new Shower Head, 
and you start to save immediately. 
The more people in your home, the 
longer they like to stay in the shower, 
the more dramatic your savings are! 
Based on average utility rates a fam- 
ily of 4 could save from $59 to over 
$369 per year on energy alone (de- 
pending on whether you use gas or 
electric) — not even counting the 
cost of water. So your new Shower 
Head should pay for itself 12 times 
over the first year! 


Order now — start saving 
beginning with your next 
energy bill! 


This is our De- 
Luxe model, 
fully adjustable 
Shower Head. 
The unit itself 
is made of at- 
tractive, stain 
resistant cel- 
con® with a 
chrome plated 
brass ball joint for long, trouble-free 
operation. It will not clog or corrode 


MERICAN CONSUMER, Dept. SHH-14 
È Caroline Road, Philadelphia, PA 19176 


Total amount enclosed $. 


C American Express 


m.. MAIL NO-RISK COUPON TODAY :srsts+sessesssesesensees 


È It sounds too good to be true — so let me prove it in my own shower. Send me 
È justable Shower Head(s) at only $7.98 each plus $1 per unit postage & handling. | may try my shower head(s) for 
È 30 days, and may return my order within that time for full refund (except postage & handling). 

È SAVE — Get 2 DeLuxe Model Shower Heads for only $14.98 plus $1.50 postage & handling 

PA residents add 6% sales tax. Check or money order, no CODs please. 


C Master Charge BANK NUMBER — — — — 


DeLuxe 
Adjustable 
Model 
only 
$7.98 


OFFERS A FULL RANGE OF ADJUST- 
MENTS FROM GENTLE SPRAY TO 
STRONG INVIGORATNG SHOWER 


and is completely self cleaning. Try it 
for up to 30 days with absolutely no 
risk — then if you're not delighted in 
every way, return it for a full refund 
(except postage and handling). Mail 
coupon now. 


(SHH) DeLuxe Fully Ad- 


The winner 


Continued from page 58: 


AeroVironment Inc. Colleagues re- 
gard him as a genius and an out- 
standingly creative engineer. Be- 
sides possessing impressive creden- 
tials as an innovative aerodynam- 
icist and meteorologist, he is an 
internationally famous glider pilot: 
former World Soaring Champion 
and three-time winner of the U.S. 
sailplane title. MacCready became 
a licensed airplane pilot at the age 
of 16 and today, at 52, his favorite 
flying sport is hang gliding. 

MacCready’s keen interest in 
hang gliding is directly responsible 
for his creation of the Gossamer 
Condor. The idea of building such 
a machine to win the Kremer Prize 
came to him in July 1976 during 
preparation of an article comparing 
the flights of hawks and hang glid- 
ers. Thinking about hang gliders 
and the indoor model airplanes he 
built as a boy, he put the two to- 
gether and came up with the unique 
Gossamer Condor concept. Mac- 
Cready reasoned that by using sim- 
ple hang-glider construction tech- 
niques and a general configuration 
much like that of an indoor model 
airplane he might produce a very 
large yet light, slow-flying machine 
that could sustain flight on about 
1% horsepower, an output well with- 
in human capability. Such a plane 
would be easy to build, modify, and 
repair, advantages shared by no 
previous MPA. 

To help build and fly the Gos- 
samer Condor, he assembled a team 
of hang-glider and sailplane enthu- 
siasts, some of whom kad home- 
built aircraft experience. Mac- 
Cready’s chief collaborator in the 
design of the MPA was Dr. Peter 
B. S. Lissaman, noted aerodynami- 
cist and vice-president of Aero- 
Vironment Inc. 

Built in the Pasadena pavilion 
where Rose Parade floats are con- 
structed, the prototype Gossamer 
Condor was completed in Septem- 
ber 1976. One midnight, it was 
rolled out for a single—successful 
—test flight in a deserted parking 
lot nearby. Then the plane was dis- 
assembled and moved to the airport 
at Mojave, Calif., where suitable 
hangar and runway facilities were 
available. By November, the Gos- 
samer Condor had been rebuilt and 
flight trials began. These continued 
at Mojave until February, when 
operations were transferred to 
Shafter Airport near Bakersfield, 
Calif. Meteorologist MacCready 
chose this site because it has many 
days on which there are near-zero 
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wind conditions, ideal for man- 
powered flight. The Gossamer Con- 
dor’s ultralight wing loading (less 
than 4 oz. per sq. ft.), huge wing, 
and unusually low airspeed (about 
10 mph) make it highly sensitive 
to wind—it can’t make turns if the 
wind velocity exceeds 2 mph. 

In ten months, the Gossamer 
Condor made some 430 flights— 
probably more than the combined 
total for all other man-powered air- 
craft. With this extensive testing, 
aerodynamic design could be opti- 
mized as development progressed 
through intelligent cut-and-try. 
With a conventional MPA, such 
work would take years. There were 
quite a few crashes, too (some that 
would have totaled a Puffin or Ju- 
piter), yet no damage ever required 
more than a day to fix. Both modi- 
fications and repairs were greatly 
facilitated by the simple, hang- 
glider-like airframe construction of 
aluminum tube, wire-braced. 

By midsummer, Stork B, the early 
favorite, was having trouble making 
turns and was in downtime while 
its wing was being rebuilt. In the 
meantime, the Gossamer Condor 
moved ahead. Greatly improved in 
performance, it broke the Stork 
duration record by staying aloft 
for 5 min. 15 sec. And it was flying 
figure eights, something no other 
MPA had ever accomplished. 

From the beginning, the chief 
test pilot for the Gossamer Condor 
project was Paul MacCready’s son 
Tyler, a top-rated hang-glider pilot 
who was 14 years old then. Re- 
gardless of Tyler’s skill and ex- 
perience, it was obvious that an at- 
tempt for the Kremer Prize would 
require a more powerful human 
engine. Paul MacCready found one 
in Bakersfield, 24-year-old Bryan 
Allen, an experienced cyclist and 
hang-glider pilot. 

Allen signed on as pilot in April 
1977 and immediately began regu- 
lar flights in the Gossamer Condor 
as well as intensive physical train- 
ing to reduce his weight while in- 
creasing his power output. Through 
careful dieting and daily cycling 
exercise on an Ergometer (a device 
that applies a load to pedaling ac- 
tion while indicating horsepower 
output), Allen, a six-footer who 
normally weighs 150 pounds, lost 
15 pounds without loss of power. 
He could sustain 0.35 hp for 30 
minutes, 0.45 hp for seven minutes, 
and 1.2 hp in short bursts of energy 
—enough power to get the craft 
around the figure-eight course. 


An August 23, 1977, Bryan Al- 
Jen’s dedication paid off. In an in- 
terview the next day, he told me 
about the prize-winning flight. 

Allen climbed into the cockpit at 
about 7:20 a.m., after waiting more 
than an hour for the wind to get 
down to the two mph that prevailed 
throughout the flight. Some last- 
minute adjustments were made; 
Gossamer Condor took off at 7:30. 

During the takeoff run, Allen 
noticed that the air was a little 
bumpy due to heating of the run- 
way. At that point he wasn’t sure 
he’d make it. He pedaled hard to 
clear the 10-foot starting pole and 
then settled down to an average 
altitude of four feet for the figure- 
eight flight. He banked the plane 
three degrees to complete the first 
turn and headed for the second 
turn, which was wide because the 
aircraft was moving from a cross- 
wind to a tailwind condition. With 
this accomplished and the finish 
pole only about a half-mile away, 
Allen now felt he had a good 
chance of making it. 

The day before, he had com- 
pleted the figure eight but started 
his final climb too late and missed 
reaching the required finish-line 
altitude by a couple of feet. This 
time, as he neared the 10-foot hur- 
dle at the finishing line, his bicycle 
outrider yelled “Climb!” and Allen 
pedaled his hardest to pull the Gos- 
samer Condor up and over the pole. 
The Kremer Prize was finally won! 

Allen still had enough energy left 
to turn the Gossamer Condor 90 
degrees to land into the wind, back 
on the runway. As he climbed out 
to the jubilant cheers of his team 
and the spectators, a sweaty Bryan 
Allen gasped “Wow! We made it!” 
and began laughing in a mixture of 
joy and relief. 

The flight, which covered 1.35 
miles from takeoff to landing, took 
7 min. 27.5 sec. It took 6 min, 22.5 
sec. to cover the 1.15 miles around 
the figure eight. Flying speed was 
between 10 and 11 mph. 

Official observer Bill Richardson, 
of the Kern County Aviation De- 
partment, followed the flight and 
certified Paul MacCready’s claim 
for the prize. On September 30th, 
the Royal Aeronautical Society 
announced that the Kremer Prize 
had been awarded to Paul Mac- 
Cready. Whatever the future of 
man-powered flight may be, Mac- 
Cready and Bryan Allen have 
made for it a milestone in avia- 
tion history. oe) 


in SMALL ENGINE — 
service and repair / 


+ Start your own money *- 


In just a short time, you can be ready 
to join one of the fastest growing indus- 
tries in America...an industry where 
qualified men are making from $10.00 to 
$15.00 per hour...and that’s just for labor. 


Parts, engines and accessories add even 
more to the prot 


Because the small engine industry has 
grown so quickly, an acute shortage of 
qualified Small Engine Professionals exists 
throughout the country. In fact, it’s not 
unusual for a good small engine man to be 
three to four weeks behind in the summer 
and at least a week behind in the winter. 
When you see how many small engines 
are in use today, it’s easy to understand 
why qualified men command such high 
prices—as much as $17.50 for a simple 
tune-up that takes less than an hour! 


PLUS 
4 HORSEPOWER 
CLINTON ENGINE 
YOURS TO 
KEEP! 


46-million small engines 
are in service today! 


That's right—there are over forty-six 
million 2-cycle and 4-cycle small engines 
in service across the U.S.A. That’s the 
official count from the Engine Service 
Assn., and new engines are being built at 
a rate of one-million per month! With 
fully accredited and approved Belsaw 
training. you can soon have the skill 
knowledge to make top money servicing 
these engines. Homeowners and busi- 
nessmen will seek you out and pay you 
well to service and repair their lawn- 
mowers, tillers, edgers, power rakes, 
garden tractors. chain saws, mini-bikes, 
go-carts, snowmobiles, generators, snow- 
blowers, paint sprayers...the list is al- 
most endless. 


No experience necessary. 
You don’t need to be a ‘born mechanic’ 
or have prior experience. If you can read, 
you can master this profitable trade right 
at home, in your sparetime, without miss- 
ing a single paycheck. Lessons are fully 
illustrated —so clear you can’t go wrong. 


or Fulltime business of 
your own PLUS complete 
details on our 10-Day 


NO RISK Trial Offer! L State. 


Cash in on the 
huge demand for 
small engine repair. 


Vij ovary step of me way. 


You re receive trade secrets secrets 
and business plans. 


We guide you every step of the way, 
including tested and proven instructions 
on how to get business, what to charge, 
how to get free advertising, where to get 
supplies wholesale ...all the “tricks of 
the trade™. .. all the inside facts you need 
to assure success right from the start. 


Increased Income 
“lve had about 
8 years experi- 
ence repairing 
small engines... 

but repairs were 
only minor... un- 
til 1 started th 

Belsaw Course." 


Walter H. Strick 
Campbell, California 


With our famous ‘learn-by-doing’ train- 
ing method, you get practical ‘hands-on’ 
experience with specialized tools and 
equipment that you'll receive with your 
training plus a brand-new 4HP engine— 
all yours to keep ! 


SEND FOR FREE FACTS! 


You risk nothing by accepting this of- 
fer to find out how Belsaw training can 
give you the skills you need to increase 
your income in a high-profit, recession- 
proof business of your own. 

Just fill in and mail coupon below (or 
send postcard) to receive full information 
and details by return mail. DO IT TODAY! 


BELSAW INSTITUTE OF 


SMALL ENGINE REPAIR 
538) Field Bldg., Kansas City, MO. 64111 


There is NO OBLIGATION and © 
NO SALESMAN WIN Calvert 


BELSAW INSTITUTE, 
KANSAS CITY, MISSOURI 64111 


1 YES, please send me the FREE booklet that 
gives full details about starting my own business in 
Small Engine Repair. | understand there is no obligation 
and that no salesman will call 


538) FIELD BUILDING 


KN BEAT INFLATION! 


Work part time, full time 
A right at home- we help you 


Telis f= you quickly [ij Name. pecans: 
train to be your own boss 
in a profitable Sparetime Address — —— 


' 


South 
Carolina. 
Itsalotof . 
great vacations. 


Whatever kind of vacation you're looking 
for, you'll find it in South Carolina. 
And to help you plan your vacation, we'll 
send you the new South Carolina Trip Kit— 
free! It'll tell you about things todo and J 
places to stay. And there are maps to show’ 
you how to get there once you get here. 
Wherever you go in South Carolina, $ 
you'll find a lot of great vacations. Just * 
clip the coupon to find out how they 
can all be yours. 


FREE SOUTH CAROLINA TRIP KIT 
Name 
Address 
a 
South Carolina Division of Tourism, Room369, Box 78, Columbia, S.C. 29202 


pocket knife. 
It's in the finest 
tradition. 


When it comes time to buy a knife for your son, grandson or 
another youngster you care about, give him the very best. If 
he takes care of it a Buck pocket knife will be around to remind 
him of what fine craftsmanship means all his life. And what 
you mean to him, too. High-carbon Buck steel blades have 
built a reputation for edge-holding quality. And the tough 
stainless steel pivot pins will hold up through years of hard 
use. See our complete line at your dealer. Pick one up for 
yourself, too. For our free booklet mail a postcard to Knife 


rom how. Box 1267, El aan BUCK 
KNIVES 


famous for holding an edge 
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Window collector 
[Continued from page 26 


cessive sunny days, indoor humid- 
ity increased, since moisture from 
showers, cooking, and laundry was 
not being sucked into the basement 
and up the chimney as much as be- 
fore. Cold drafts into the living 
room nearly vanished. And the oil 
furnace did not kick in so often, 
since the downstairs thermostat was 
located in the living room. Of 
course, the kitchen and dining room 
became cooler, but only to 62-65 
degrees. At night, foam-backed in- 
sulating drapes are drawn to pre- 
vent heat loss. As a result, Des 
Chenes claims his actual savings in 
oil to be “much greater than strict- 
ly the oil/Btu equivalent of the 
collector gain.” Calculations of de- 
gree days and oil consumption in- 
dicate a savings of about three 
times the Btu that the solar panel 
collects. Last season this translated 
into a net saving of $58.56. (Elec- 
tricity to operate the fans costs 
about $1.20 a year.) 


Satisfactory performance 


All things considered, “per- 
formance has been more than ade- 
quate for the intended job despite 
some adverse conditions,” he says. 
These conditions included high 
winds, an unfavorable mounting 
angle, and an early hour for maxi- 
mum insolation (10:40 a.m.). 

During the winter, the system 
operates from about 7:30 a.m. 
through 3:30 p.m. The window col- 
lector maintains a respectable del- 
ta-T of about 60: When outside 
temperatures are in the teens, room 
air (in the sixties) is heated to 
nearly 120 degrees as it moves 
through the collector at 120 cfm. 

For $5, Des Chenes is offering 
detailed plans and instructions for 
this system; for free, he’ll answer 
specific questions that are accom- 
panied by a self-addressed, stamped 
envelope. Address inquiries to John 
Des Chenes, 21 Dale Dr., Hinsdale, 
N.H. 03451. oe) 


Your idea may bring you $200 


Each month, we'll present a project developed 
by a PS reader and pay the inventor $200. 
Ideas not suitable for this series might be 
purchased at regular rates for use elsewhere 
in the magazine. 

To enter, send us black-and-white glossies 
(one photo should show you demonstrating 
your device) plus pertinent text_and sketches. 
Write your name, address, and Social Security 
number on each item. No material can be re- 
turned unless you enclose a stamped, self- 
addressed envelope. 

Since space won’t permit us to present 
projects in detail, we'll expect inventors to 
answer any reasonable query from readers, 
if it's accompanied by a stamped envelope. 

Mail entries to Energy Adventure, Popular 
Science, 380 Madison Ave., N.Y., N.Y. 10017. 


Volume One of the Audel Builders Library 
could very well be the most useful single 
book ever written for the do-it-yoursel 
carpenter! It covers woods, nails, screws, 
and bolts—which to use and when to use 
them. You'll also learn to achieve professional 
results with measuring tools, holding tools, 
Cutting tools, boring tools, fastening tools, 
and many, many more! 

Even if you don't know a chisel from an 
awl, you'll be able to build kitchen cabinets 
before you've finished with this informative 
volume. You'll have 24 big chapters, 384 
pages of carpentry lore at your fingertips — 
all yours absolutely free and without obliga- 
tion to buy a thing! It's our own spectacular 
way of introducing you to... 


The Audel “How-To” 
Builders Library 


m A matched set of 6 big, hardbound 
volumes 

1 2,112 pages packed with trade secrets 
and “inside” tips of carpenters and masons. 

m 1,638 easy-to-follow illustrations, dia- 
grams, charts and photos. 


Use all these handy 
do-it-yourself volumes 
for 15 days free! 
These volumes clearly explain every phase 
of carpentry and masonry from foundations 
to roofing, from brick walls to sidewalks. All 
the shortcuts, techniques, and new ideas are 
yours to use as you please for 15 days free! 
Within those 15 days, if not completely 
satisfied, simply return our Builders Library 
and you won't owe a cent. But keep Volume 
One as our gift—it's absolutely free! 
This just might be the most remarkable 
offer we've made since our company was 
established in 1879. We're actually giving 


Absolutely Free! 


This 384- 

2, page How- 
* Carpentry 
book! 


Volume One of Audel’s Builders Library 


7 


0 


is yours to keep FREE —even if you 
decide not to keep the other volumes. 


Prime, paint, and finish like 
apro! 


Build, plaster, and panel 
walls with ease! 


Select, install, and repair 
your own roofing! 


trom fae 
PANERA., 


Lay brick with speed and 
precision! 


Design and construct a 


Build your own sundeck or 
ii workshop for your home! 


patio! 


away a hardbound book — valued at $6.50— 
just to introduce you to one of the most 
comprehensive and easy-to-follow book sets 
ever published! We're really not too worried 
about whether or not you'll keep the entire 
set. Because we're sure that once you ex- 
amine and use the Audel Builders Library, 
you'll never dream of parting with it. 


You'll have easy-to-read 


Here are just a few of the 
secrets you'll discover in 
2,242 fact-packed pages: 


E Discover how to build, plaster, 
and panel walls. 

Practical advice about material... 
methods for avoiding cracks... 


guidance for hundreds of techniques for finishing and paneling. 
build-it projects E Discover how to prime, paint, 
right at hand! aparar i 

E Important information on paints.. 


The Builders Library is a handy reference 
for hundreds of household projects. It's a 
storehouse of practical, step-by-step advice 
for professionals as well as “Sunday do-it- 
yourselfers:’ You can use it to build a home 
workshop. .. install some shelving... plan a 
patio.. .lay a sidewalk... or even add a fire- 
place. You'll find all the specs, plans, 
measurements, and guidance you need.. 
in plain everyday English. 


Send no money.. .just fill 
out and mail your Free-Book/ 
Free-Trial Coupon today! 


equipment.. .techniques for mixing, 
Priming, spray painting, and finishing on 
different surfaces inside or outside. 

E Discover how to select, install, 
and repair your roofing. 

Expert advice for selecting and installing 
material and repairing leaks. 

E Discover how to build your 

own fireplace or patio. 

Time-saving tips for increasing your 
home's value by building a fireplace, 
Patio, walkway, or even a barbecue pit. 


WORDLESS WORKSHOP 


By ROY DOTY 


a E 


LOOK AT ALL YOU GET! 


THREADS INCLUDED 


ae SD ee 


HEAD STYLES INCLUDED 


Sr Vt ee FP 


Panhead Flathead Roundhead Hex Head 


168 SHEET METAL SCREWS: 
6 Sizes (Panhead) 


ne) MACHINE SCREWS: 
3 Diameters, 4 Lengths of 

“er Each Diameter 
2m (Roundhaed) 


o> No. 10x 32 


34 


DIAMETERS INCLUDED 


1,862 nuts, bolts, screws, and other fasteners Heavy-duty, all-steel 
cabinet, 12°W. x 512"D. x 9"H. © 25 pre-printed I.D. labels © 51 individual 
compartments © 25 high-impact plastic bins, 2’W. x 5¥2"D. x 1¥2"H. 


LENGTHS INCLUDED 


AACA 


From No. 6 to 5/16” 


168 WOOD SCREWS: Eat i 


~ 68 MACHINE SCREWS: 
2 Diameters, 3 Lengths of Each 
Diameter (Hex Head) 


1/16 x 3/4 92 COTTER PINS: 
4 Sizes 


1/8x1 


1/8 x 1-1/2 


Just about every nut, bolt, screw, washer, and 
cotter pin you'll ever need-nearly 2,000 pieces- all in 
one, organized steel cabinet. 


@ Now ... your own hardware store for home, shop, or 
office! 
© 1,862 fasteners total — all high-quality, zine plated 


(rust-resistant) steel. 


‘The most important tool in your workshop. 
‘The hit of the Minneapolis Builder's Show. As featured 
by the editors of: MECHANIX ILLUSTRATED, 
POPULAR SCIENCE, WORKBENCH, FAMILY 
HANDYMAN, HOT ROD AND OTHERS. 


ccoo ce 


17%" x 24” wall-size 
Specifications Chart—a 
Tells you 


time. 
types and 
are avail 


size nut and 


And much, much more. 
Yours FREE just for tryin 
the Nut & Bolt Shop! 


Now you can have just the right nut, bolt, screw, 
washer, or cotter pin at your fingertips .. . whatever 
the job! And for an almost unbelievable low price! 


With the NUT & BOLT SHOP — a complete size 
range of just about every kind of hardware you'll 
ever need. All organized in one all-steel, 25-tray, 51- 
bin cabinet. Perfect for auto repair. Home projects 
and hobbies. Office maintenance. And industrial 
shop use. Great as a gift, too! 


No more time-consuming trips to the hardware 
store. No more less-than-professional looking repair 
jobs. No more searching throuah old coffee cans of 
fasteners. 


Order today! Send check, money order, or company 
purchase order for just $24.95 (plus $3.90 shipping 
and handling) to DRI INDUSTRIES, 7246 Washington 
Ave. So., Eden Prairie, MN 55344. If you're not com- 
pletely satisfied — if you're not truly amazed at all 
you get — return it within 30 days for a full refund. 
No questions asked! And keep the FREE $2.50-value 
wall chart for your trouble! 

24-HOUR SEF 


CREDIT CARD BUYERS. 
Call our 24-hour toll-free 
number for immediate service 
800-325-6400 (In Missouri, 
call 800-342-6600) 


RVICE — 


QUR CUSTOMERS ARE A 
REAR 0K UNCOOTON WONT ECAC --- 
“V don" 1 DRI INDUSTRIES, Dept. PS-1 g 
ae aa a R meat E 7246 Washington Ave. So., Eden Prairie, MN 55344 Si 
then lexpectedIl”” 1 __! WISH TO ORDER__{QTY.) NUT & BOLT SHOPS). on 
M. D. Dorsette, Rockville, Maryland 1 [1]! have enclosed my check, money order, or company purchase order B 
“an excellent buy. At retail prices, Ñ — for $24.95 + $3.90 ea. (Minn. residents add 4% sales tax). 1 
s E [C]! wish to charge it to (Check One): C) American Express O VISA i 
would have cost far more...usuallya $ Diners Chas L) Master Charge Bunk Now H 
minimum of 3c to 5c a piece!” 1 CARDNO. EXP. DATE H 
G. L. Steiger, Enfield, Connecticut $ = 1 
“Quality is excellent. Great for do-it- § SIGNATURE X i 
yourselfers . . . and convenient!” 1 i 
G. R. Dalmadge, Sunnyvale, California E NAME 1 
“I've priced these items separate — it ! i 
would have cost far more for them (at $ ADDRESS H 
a hardware store).” 
J. D. Russell, Cicero, Illinois bor = STATE 2" ——J 


Exxon proved new gasoline 


New Uniflo gave an average 16 extra 


It’s hard to believe that changing to a new motor oil 
could give you more miles on a tankful of gasoline. 

So Exxon proved new Uniflo motor oil through 
actual driving tests. In taxicabs. In police cars. In 
EPA-type fuel-economy tests on dynamometers. 
And finally this test: 


417,000 miles of driving like 


you drive. 

We compared new Uniflo and typical multi-grade 
oils in driving tests using a fleet of cars that logged 
417,000 miles—114,000 of them on our new 
gasoline-saving Uniflo. 

The 19 cars in this fleet were typical of cars you're 
likely to drive. 

They ranged in size from a VW to a Cadillac. 

People who were not professional drivers took all 
19 cars over the same route, day after day. 

They drove like you drive—in city, suburban and 
highway traffic—while we measured the gasoline 
they used. Here’s what we found: 


parougn 4 it 


000 miles of 


Compared with a typical high-quality multi-grade oil, 
new Uniflo demonstrated measurable gasoline 


New from Exxon Research. 


SAE 10W-40 
1U.S. QUART 


Free folder tells how this new super-premium mutlti-grade 
oil saves gasoline. At your Exxon station. Or write New 
Uniflo, P.O. Box 2180, Houston Texas 77001. 


-saving Uniflo’ motor oil 
driving like you drive. 


Some individual car savings in one of our driving tests. Your results may vary, depending on your car and driving habits. 


cna 


miles per tank of gasoline. 


savings in 18 of the 19 cars—savings as great as 26 
extra miles per tankful in one car. 

And the whole fleet of cars averaged 16 extra 
miles per tankful of gasoline, after conditioning with 
new Uniflo. 


How Exxon’s new 


gasoline-saving Uniflo works. 

Exxon Research has found a way to make this 
golden, natural oil lighten the load on a car’s engine. 

Unique, oil-soluble friction modifiers cut the resis- 
tance between moving parts, and let the engine put 
more horsepower into moving the car. 

In an average car, the friction-reducing action of 
new Uniflo builds up gradually for about 1,500 miles 
as Exxon’s new motor oil conditions the engine. 

From then on, with new Uniflo there is 
measurably less drag in the engine than with 
typical high-quality multi-grade oils. 


So the engine turns easier and needs less gasoline. 


And when you save gasoline, you save money. 


You could save the equivalent 


of about 3¢a gallonon gasoline. 

Gasoline savings of new Uniflo motor oil could re- 
duce your gasoline costs the equivalent of about 3¢ a 
gallon. 

And new Uniflo could save the country over 200 
million gallons of gasoline a year, ifjust one out of 
every 20 cars used it instead of typical multi-grade oils. 

New Uniflo is Exxon’s best engine protection ever, 


with new, friction-reducing capability. 


Yet it costs only a little more than multi-grade oils 
that don’t save gasoline and money. Try it. 
[==] 


oh i “Thanks for coming by.” 
ry (te: 


l guicago, TECH/School for Builders Veterans 
i Dept. PS-18, 2000 S. Michigan Ave, Check — 
I CAfeago? 1, 60616 Here J 
| Please mail me a Free Trial Lesson, Blueprints 
| and Builders Catalog. | understand ‘there 
1 obligation—no salesman will call. 
1 
1 NAM Eeee 
1 ADDRESS. 

CITY. 
Rese 


FREE BLUEPRINTS and TRIAL LESSON 


—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Reading 
as a means of trying out Chicago Tech’s 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
ing—and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE—see how you, too can pre- 
pare for a better job— —higher income, or 
start your own contracting business. 
© PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, III. 60616 


Maar cun 
Superior, Toledo, Ohio 43604. 


Apron 
DISTT, Dept. 51-A, 33 N 


DO-IT-YOURSELF 


FINE FURNITURE KITS 


* Heirloom quality 

e Solid 3/4” hardwoods 
Easy to assemble 

e Many models 

+ Money back 
guarantee 

Factory direct prices 
+ Prompt shipment 


é 


Send $1.00 for color catalog 
Refund on first purcha: 


EMPEROR. 
CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept.F-239 Emperor Industrial Park 
Fairhope, Alabama 36532 
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POPULAR SCIENCE 


SHOP TALK 


By RICHARD STEPLER 


Warm enough this winter? 


Unless you took our advice in the Sep- 
tember issue [‘‘Insulation Upgrade: Plug 
Those Leaks Your Builder Left’’] and 
bought your insulation then, chances are 
you'll have difficulty emulating the gen- 
tleman above who's upping his attic to 
R-38—12 inches of fiberglass. All three 
major manufacturers of this type of in- 
sulation—CertainTeed, Johns-Manville, 
and Owens-Corning—report that home- 
owners are buying the stuff like never 
before. Result: The product is in tight 
supply, with customer allocation and lo- 
cal shortages fairly common. Not only 
that, say the big three, but the situation is 
not likely to ease until 1980 or ‘81 when 
production facilities doubling the indus- 
try’s capacity will come on-stream. 

Meanwhile, makers of two other types 
of insulation have jumped in to fill the 
gap. These materials are: 

@ Plastic foam/resin—polystyrene, 
polyurethane, or urea formaldehyde. The 
first two can be bought in preformed 
sheets; the last must be foamed into 
place by a contractor. 

© Cellulose—any finely ground wood 
product, such as recycled newspaper. 
This material can be poured or blown 
in place. 

The Federal Trade Commission warns 
that confusion—and possible deception 
—are most likely in claims about a prod- 
uct’s flammability and thermal resistance 
(or R-rating). So you'll know how to tell 
an exaggerated claim when you hear one, 


the FTC supplies these generally ac- 
cepted R-values for the most commonly 


used insulating materials (R-value 

shown is per inch of insulation): 
Mineral-wool batts, blankets 3.1 
Cellulose loose fill 3.1-3.7 
Urea formaldehyde 44 
Polystyrene (expanded) 6.25 
Polyurethane 6.25 
Perlite 27 


As for flammability, the FTC offers 
this advice: 

@ While mineral wools are not flam- 
mable, some of the paper vapor bar- 
riers used with this product are. 

© Since cellulose is inherently flam- 
mable, fire-retardant chemicals must be 
added to this type of insulation to reduce 
flammability to acceptable levels. Nega- 
tive side effects of the chemicals: pos- 
sible reduction in thermal resistance plus 
a potential to corrode pipes and other 
metal objects the insulation comes in 
contact with. 

@ Properly made and installed urea 
formaldehyde products meet accepted 
levels of flammability. But this material 
is not “fireproof.” And a new govern- 
ment study indicates greater shrinkage 
than is usually claimed. 

@ Polystyrene and polyurethane are 
available in flame-resistant and non- 
treated forms. While the untreated prod- 
ucts are an obvious fire hazard, the 
treated variety may also pose a risk: 
These products emit high levels of 
smoke and toxic gases once their rel- 
atively high ignition temperature is 
reached. 

The FTC recommends that all polysty- 


rene and polyurethane insulating mate- 
tials be enclosed in a flame- and heat- 
retardant structure such as gypsum 
board. This, says the FTC, is also true to 
a lesser degree for mineral wool, cel- 
lulose, and urea formaldehyde products. 


Washers, washers 


Need flat, shoulder, or finishing washers 
for use with threaded and unthreaded 
fasteners as spacers, insulators, seats, 
shims, seals, or bearings? A free engi- 
neering chart listing over 3000 wash- 
ers made of vulcanized fiber, phenolics, 
polyester, nylon, Duroid, pressboard, 
steel, brass, copper, and aluminum is 
available from Sherman Metal Works, 
Inc., 38-42 E. First St., New York, N.Y. 
10003. The firm offers standard washers 
from 0.250” to 2” outside diameter in 
increments of 0.062” with any size in- 
side diameter and thickness. 


Energy-efficient houses 


Just published by Rodale Press is a note- 
worthy book for present or potential 
homeowner/builders. 30 Energy-Effi- 
cient Houses . . . You Can Build, by ar- 
chitect Alex Wade and photographer 
Neal Ewenstein, is a catalog of unique 
structures and the people who designed 
and/or live in them. 

A few of the homes will be familiar to 
PS readers: David Wright's Santa Fe 
adobe [‘‘Low-Technology Solar Homes 
That Work with Nature,” Dec. '76] and 
some of Shelter Institute's homemades 
[Owner-Built Homes—Low-Cost, En- 
ergy-Efficient,"” Sept. 77]. 

Wade divides the book in two parts: 
First, he gives a house-by-house case 
history. This section is well illustrated 
with excellent photographs. Detailed 
drawings also accompany the text, which 
is novelesque in style. 

After inspiring you by the examples, 
Wade then provides part 2: design and 
construction principles. Here, you'll 
learn the alternatives to conventional 
home-building methods and materials. 
Chapters include post-and-beam fram- 
ing; windows, doors, skylights, and in- 
sulating flaps; kitchens, bathrooms, and 
waste disposal; heating and ventilation 
using nature; and natural and artificial 


lighting. 
The 315-page paperback costs $8.95; 
hardcover edition is $10.95. oe) 
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Buy Tools DIRECT 


RIDGID KENNEDY 


Join thousands of Americans—and buy direct 
from U.S. General’s catalog. Enjoy “Insider's aa 
Confidential” prices on hand tools, power 
tools, automotive tools, motors, handyman 
supplies-6,000 nationally advertised man, (OREMEL] 
brand items at rock bottom prices. Save on all 
the famous names you know and trust—Stanley, 

Wiss, Disston, Skil, Kennedy, Lufkin, Rockwell, 
Black & Decker, plus many, many more. 

Thousands of serious minded craftsmen, med 
chanics, homeowners and hobbyists each send us 
$1.00 just to get this big 196-page catalog of 
fantastic buys on brand name tools, hardware, 
and accessories. 

Our bargains are so great, we ask $1 simply 
to discourage curiosity seekers. 

But really, the catalog is free. Because you 
get a $1 Cash Certificate to spend just like 


6,000 name BRAND ems 


=== - == -1 


r i S. General Supply Corporation 
money! (Or, if you're not 100% satisfied with S I 
l 0 General Place Dept. A- 
the catalog, send the Certificate back to us and 
we'll refund your dollar.) parion AW YoY TITOR I 
As an "extra", you'll also receive with your 1 enclose $1. Please send your new 196-page fully 
first order a 10-piece High Test Steel Drill Bit illustrated “Confidential Too! & Hardware Catalog. ff 
Set (worth about $3.00) absolutely FREE. Also include a Certificate worth $1 on my first pur: Jj 
chase. If | am not 100% satisfied, my $1 will be 
Who buys from U.S. General? refunded. I 
Thousands of individuals ang companies. (Print) I 
Here's a partial lst of firms from our last Name. l 
Address, I 
State. Zip. I 


THIS WINTER You're the Boss on 


WARM UP WITH 


conomy 


POWERKING 
€ tractor 


Now 12, 14 


The Trolla 810 stove/fireplace, imported 


PEs 


| name 


I; We lavtn Inquiries From The General Public, Dealers 


from Norway, combines all the essential 
qualities of excellence you expect and de- 
mand from a fine stove. So, this winter don’t 
raise your thermostat, warm up with Trolla 
. . „a unique experience in stove ownership. 
And before the temperature drops and 
while we are able to provide unusually fast, 
prompt delivery service, send for our free 
Trolla brochure. 


For Further Information Please Mail The Coupon 
Provided Or Phone: 


I 

New Hampshire 03108 I 
Phone: (603) 668-5665 I 
I 

I 

I 


Company Name. 
Street 
City State. Zip. 


Puts power in your hands to do big jobs 
like no other tractor. All-gear drive con- 
verts nearly 100% of horsepower into work 
saves gas too. Big wheels, high clear- 
ance, extra weight and traction to handle 
20 big, productive attachments. Mow 3 
acres an hour, plow, till, bulldoze, remove 
snow, split logs, etc. Competitive price 


Send for free color catalog. 
m Tarl 


| me 
| ‘ooress 


AMERICAN BUILT 


Econom" 


WERKING' 


1005 A-1 Anoka Ave., Waukesha, WI 53186 


| 
| 
| 
city SYave. Bie P et 
! 
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Torque 
wrenches 


put controlled muscle 
on nuts and bolts , 


By RAY HILL 


Got a torque wrench in your tool 
box? There are many fasteners on 
your car, boat, lawn mower, and 
motorcycle that require precise 
tightening. In any engine, for 
example, uneven tightening of the 
cylinder-head bolts can cause a 
warped head. Incorrect tightening 
of spark plugs can result in many 
problems, from poor heat transfer 
through the plug to damaged cylin- 
der-head threads. A torque wrench, 
used correctly, eliminates these 
problems. 

Which brand, size, and type of 
torque wrench will suit your needs? 

Brand is mostly a matter of per- 
sonal preference. All torque 
wrenches must meet federal specs 
for accuracy. And after many thou- 
sands of cycles (more use than the 
average Saturday mechanic will 
give his wrench), the wrench must 
still meet these specs. 

Which size? Well, if like me you 
work on motorcycles as well as 
cars, you really need at least two 
wrenches—one for the small fasten- 
ers that don’t require much torque 
(such as valve-cover screws or mo- 
torcycle head bolts), and one for 
fasteners that require quite a bit of 
muscle to tighten (automotive cyl- 
inder-head bolts, for example). 
That means one wrench with a 
range, say, of 0-600 inch-pounds 
for the smaller fasteners, and an- 
other in the 0-150 foot-pound range 
for the big boys. 

You want two different sizes for 
a couple of additional reasons. One, 
a torque wrench is most accurate 
and lasts longest when used in the 
middle two-quarters of its scale. For 

Continued 


THE SOLAR WATCH 


The most important advance in timekeeping 


since the sun dial. 


Awatch powered by the sun. Yester- 
day it was science fiction; today, it’s 
reality! Notice the bank of solar cells 
on the face of this unique watch. 
These accumulate and store energy 
when exposed to the sun or even arti- 
ficial room light. Unlike ordinary 


PUSH BUTTON TIMEKEEPING 
ELIMINATED. 


Now, you don’t push buttons to tell 
time. The Liquid Crystal Display is in 
continuous read-out in daylight or in- 
doors. There’s even a built-in night 
light. Just push the command switch 
once for month and date, twice for 


electronic watches requiring battery 
replacement every year or less, The 
Solar Watch recharges itself over and 
over again, providing a battery life of 
three years or more. The Solar Watch 
is thinner and handsomer than ordi- 


15 DAYS AT NO RISK. 
Guaranteed for one year by UIT 


elapsed seconds. 
Precision Co., Valley Forge, Pa., 


TRY THE SOLAR WATCH FOR 
against defects in parts and workmanship. 


nary electronic watches and it is -----------------4 

housed in an elegant stainless steel The 422 Chavles Street, P.0, Box2168 Dept. se | 
les Street, ; 

case. HGUMAN House’ Meriden, Connecticut 0630 


‘Yes! | want the Ultimate Watch. Please shi 
553.95 each plus $2.00 each postage and 
— money order for 


Charge to my: O VISA/BankAmericard American Express 
O Master Charge O Diners Club 


| 
I 
| 
| | 
| | 
| 
| 
| | 
| | 
| | 


—— Solar Watches (PN #3142) & 
nding. Enclosed is check or 
(Conn residents add sales tax) No COD. 


ou tree 800-243-3755 
duman 


235-6283 corect 
house ž 


Interbank #(Master Charge Only) — — — — bp Date. 
NAME. 
ADDRESS. 
am. 
Signature. 

Ofer good only in U S.A ; void where prohibited or restricted by law. 


APT. #- 
STATE. zP. 


& 


Beautiful ways 
to cut those raging fuel bills. 


The ultimate in functional elegance. 


Wood and coal burning convectors combined with open hearth fires. 


These beautiful air-tight, controlled draft stoves are available In ele- 
gant enamelled colors to match your decor. Stylized efficiency, yet you 
can still enjoy the sight of logs crackling or coal glowing on the grate. 
All you need is a flue— a wood pile or coal bin— and you're home. 

For brochures on the Morso Cast Iron Stoves and Fireplaces, the 


Surdiac Southport Coal Stoves, and S 
Southport Stoves 
ZA 


the Efel Wood/Coal Stoves, write to: 
DeptPS, 248 Tolland Street, East Hartford, Conn. 06108 


Know the facts. 

For your copy, 
send $1.00 

to Southport Stoves. 
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Three basic styles of torque wrenches 
bending 


are made. From left to right 
beam, micrometer, and dial. 


When using an extension, grasp it with 
your free hand to help keep the socket 
securely over the fastener. 


How torque wrenches work 


WRENCH FRAME 


Torsion- 


A sampling of wrenches to choose from 


BENDING BEAM DIAL MICROMETER 
in.-Ibs. ft.-Ibs. in.-Ibs. ft-lbs. in.-Ibs, ft-lbs. 
Brand and cost and cost and cost nd and cost and cost 
Duro-Chrome 0-120 0-150 — — 5-200 10-250 
$20.81 $25.29 $69.22 $69.82 
Gray 0-300 0-150 0-600 0-250 100-750 30-200 
$26.30 $22.31 $64.38 $94.50 $67.15 $62 
J.C. Penney 0-600 0-150 — — — 30-250 
$11.99 $14.99 $29.99 
Jo-Line 0-600 0-200 — — -- 30-250 
$22 $30 $82 
MAC 0-600 0-150 0-250 0-250 30-250 30-250 
$19.95 $25.25 $45.65 $64.75 $58.10 $76.96 
Sears O- 0-150 
$12.97 $16.97 
‘Snap-On — — 0-600 0-175 30-200 30-250 
si $64.65 $59.90 $65.05 
Sturtevant- 0-600 0-150 0-600 0-175 0-600 0-150 
Richmont $13 $17 $45 $51 $45 $49 
Thorson 0-60 0-150 
Tool Co. $18.98 $19.05 
Utica Bonney 0-600 0-150 0-600 0-175 100-750 10-150 
$20.42 $23.08 $58.16 5 53 $54.92 
Wards 0-600 0-150 — — = 30-250 
$13.99 $17.99 $49.99 


example, with a 0-150 foot-pound 
wrench you would want, where pos- 
sible, to operate it in the 37.5-112.5 
foot-pound range. But what if you 
were replacing a valve-cover gas- 
ket, and the service manual tells 
you to torque the screws to 40 inch- 
pounds? That’s only a tad more 
than 3.3 foot-pounds, well below 
the optimum range of your big 
torque wrench. 

Even though using a 0-600 inch- 
pound wrench to tighten the valve- 
cover screws would not put you up 
into the second quarter of the 
wrench’s scale, still you would be 
farther into its operating range 


Torque wrenches measure twisting 
force. Drawing below shows how. In the 
dial type, torsion element moves lever 
arm, which in turn moves dial needle. In 
micrometer or “click” type, pivot moves 
when preset spring tension is exceeded; 
a click is heard, accompanied by a few 
degrees of handle movement. In beam 
type, pointer moves along scale in pro- 
portion to amount of torque applied. 


DIAL INDICATOR 


MEASURING 
ELEMENT ~ 


orive 


E 
HEAD FIN HINGE PIVOT 


W 


j PLUNGER 


SPRING 


LOAD SPRING 


TUBE tock 


4 UNDER NO TORQUE LOAD. 
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MICROMETER TYPE 


than with the big wrench. Usually, 
most small fasteners you'll en- 
counter will require more torque 
than this. A motorcycle head bolt, 
for example, might be 180 inch- 
pounds, an automobile oil-pan 
screw 200 inch-pounds—well up 
into the 600 inch-pound wrench’s 
second quarter. 

Also, the inch-pound torque 
wrench is smaller than the foot- 
pound wrench, enabling you to use 
it in smaller places. (Small fasten- 
ers tend to be located in small 
working areas.) Trying to tighten 
a small fastener with a big torque 
wrench is akin to trying to drive a 
two-penny nail with a 20-pound 
sledgehammer. It can be done, but 
not with a lot of finesse. 


Types of torque wrenches 


Each of the three basic types— 
bending beam, rotating dial, and 
micrometer—has certain advantages 
and disadvantages. But for most 
do-it-yourselfers the bending beam 


UNDER TORQUE-LIMIT LOAD 


Build the Clock 
You Most Admire 


Send $2.00 
$ Pattern 379 


Just One of Our Classic Clocks 


The incomprable Eli Terry, regarded as the 
finest American clock designer of the 19th 
century, Our staff has spent years in perfect- 
ing our rendition of his design. Two slender 
pillars support the scroll and finials, The 
exquisite dial and landscape were rendered 
in oils, then lithographed exactly. Our pattern 
includes full size drawings and step-by-step 
instructions, Pillars can be ordered separate- 
ly if you do not have the required tools. 


New 100 Page 
Catalog 


Send 75¢ for 100 page 
catalog of finished clocks, 
kits and components. 


CRAFT PRODUCTS CO. 
Dept. 02, St. Charles, IL 60174 


1184 so. F. FLOOR SPACE: "52,400 


Purchase the material locally, and build this beau- 
tiful “A” FRAME CABIN. Complete plans, illus- 
trated instruction manual and material list: ALL 
FOR $5.00 on a MONEYBACK GUARANTEE. Send 
$5.00 for plan #703 to 
DEPENDABLE PRODUCTS CO. 
P.O. box 113, Vista, Calif. 92083. 


SOLAR BOOKS 


First time ever all significant books on 
solar energy available by mail from a 
single source. Send for our com- 
prehensive catalog, including solar 
energy conversion tables and detailed 
descriptions. Whether you're a: 


*Homeowner *Designer 
*Do-It-Yourselfer *Architect 
*Professional Educator 


you'll find many books on 
*PoolHeaters _* Water Heaters 
eHouse Heating & Cooling 
*Solar Architecture 
Passive & Active Heating 
*Solar Panels 
also: 
“Wind Generators 
*Methane Generators 
And: much, much more. Send $1.00 for catalog. 
Refundable. ENERGY BOOKSTORES, Dept. PS-22, 
4525 Comber Ave., Encino Ca., 91316 


Enjoy Leathercraft 


For Fun And 
Profit! 


Begin the 
exciting hobby 
of leathercraft 
for profit and 
self-satisfaction! 


FULL COLOR 


1977-78 
CATALOG 


Make genuine leather handbags, wallets, belts, moccasins, home decor 
items and more for yourself, and for re-sale. You'll be amazed at the 
professional-looking results you'll get with Tandy Leather’s do-it- 
yourself kits and quality supplies. 


Send for your FREE copy of the NEW Tandy catalog of over 2,000 
leathercraft kits, supplies and ideas now! Tandy offers quick, efficient 
mail order service and trained personnel to assist you with all leather- 
crafting needs! 
Please send my new Tandy Leathercraft Catalog absolutely 
FREE and with no obligation! 
Mail the coupon or call 1-800-433-7110 (in 
1-800-792-8798) for catalog and store nearest you. 


Texas: 


Fi 
Ft, Worth, TX 76107 
City—_state 


AZTEC 7 


Be the envy of all your friends as the 


DEALER INQUIRIES INVITED 
owner of this exotic handmade sports *Basic kit price, FOB, California 
car. They'll think it costs $25,000 or 
more, but only you will really know. GREAT FATHER & SON PROJECT 
Fiberfab, the oldest and most HS ee eee 
respected manufacturer of custom FIBERFAB, INC. 
sports car kits, will produce less than I 737 Montague Expwy. 
one thousand gull wing Aztec 7's this I Milpitas, California 95035 
year. Join the elite group of proud oat (San Francisco Bay Area) 
owners. Assemble one easily in your I z (408) 263-4050 
spare time using either VW, V8, V6, Send $1 for 8-page brochure or 
Corvair, Capri, Porsche, Mazda or a $5 for brochure and assembly manual. 
variety of optional power plants. 
Convince yourself how easy it is. 
Send for complete details and informa- 
tion today. 


name 


city state zip. 
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Gripping the wrench properly 


For an accurate torque reading, hold- 
ing the wrench by its handle is essential. 
Take particular care with the pivoting 
handle (center photo); neither side of 
the handle should touch the beam. Force 
from your hand should travel directly 
through the pivot. Tables at right give 
torque values for fasteners. 


is the best choice—because it’s 
cheaper and rugged. 

For example, a Sturtevant-Rich- 
mont 0-600 inch-pound bending- 
beam wrench is $13. A 0-150 foot- 
pounder is $17. The same range of 
Sturtevant-Richmont wrenches in 
the micrometer style run $45 and 
$49, respectively. And the dial 
wrenches are priced about the same 
as the micrometer jobs. Many other 
brands are similarly priced. 

If you drop the bending beam on 
your garage floor, chances are you 
won’t hurt it at all. Drop the dial 
wrench, and the gears inside may 
skip a tooth or two—causing errone- 
ous torque readings in the future. 
Also the dial face and needles 
themselves may be damaged. 

Continued 
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117,900 more technicians 


needed by 1985 
Learn Air 
Conditioning, 
Refrigeration 
and Heating. 


Learn at Home With NRIs 
Master Course am 
In Your Spare Time 


Start a well-paid career in the 
field of air conditioning, refrigera- 
tion & heating with practical at- 
home training from NRI. The NRI 
program was developed with tech- 
nical assistance from the York 
Division of the Borg-Warner 
Corporation and it uses bite-size 
texts, fine professional instruments 
and tools, and “hands-on” kits 
to make learning easy. 


Air Conditioner System 
comes with Course for 
Trouble Shooting. 


You get a Circuit Demonstrator, 
Control Simulator, tubing and 
joint-making demonstrator, leak 
detector, system analyzer, and a 
window air conditioner unit for 
hands-on experiments. 


at York Institute 
Graduates of the Master Course 
may take advanced work at the 
world-famous York Institute 
Resident School at no extra 
charge. Working with expert 
instructors you will receive 
practical experience equal to 
months of on-the-job work. 


Send for your 
free catalog. 


dust check the card 
opposite. No salesman 
will call. 


Approved for career 
training under 
H F 


GI Bill. as 


*U.S. Dept. of Labor Bulletin 1824 


You can turn the CB boom 
into income... with NRI’s Complete 
Communications Course 


NRI can train you at home 
for a part-time job or a full- 
time career in communica- 
tions. 

The field of communications is 
bursting out all over, More 
than 25 million CB sets are in 
operation with millions more 
being sold annually. That 
means countless careers in 
design, installation, and main- 
tenance. Start training at hom 
now, the NRI way. 


Get your all-important FCC, 
License. 

FCC rules require that CB 
transmitters be serviced only 
by the holder of a First or 
Second Class FCC Radiotele- 
phone License, or under the 
supervision of a license holder 
when the transmitter is con- 
nected to a "radiating 
antenna." NRI will give you 
the necessary training to get 
that all-important First or Sec- 
ond Class FCC Radiotele- 
phone License so that you can 
qualify for one of the many 
available openings. 


Learn on your own 
400-channel digi- 
tally-synthesized 
VHF Transceiver. 
The 48-lesson NRI 
Complete Communi- 
cations Course 
teaches you to ser- 
vice and adjust all 
types of two-way 
radio equipment 
(including CB), 
using the one unit 
that is best equipped 
to train you for CB, 
Commercial, and 
Amateur Communi- 


cations...a “‘designed-for-learn- 
ing,” 400-channel, two-meter 
VHF Transceiver and AC 
power supply. Then we help 
you get your FCC Amateur 
License, with special instruc- 
tions so you can go on the 
air. The unit can be mounted 
in your car, or you can use it 
as a base station. 


The complete program 
includes 48 lessons, 9 special 
reference texts, and 10 train- 
ing kits. Also included are: 
your own electronics Discov- 
ery Lab™, a new Antenna 
Applications Lab, an Optical 
Transmission System, CMOS 
Digital Frequency Counter, 
and TVOM. The course covers 
AM and FM Transmission Sys- 
tems; Radar Principles; Marine, 
Aircraft, and Digital Electron- 
ics; and Mobile Communica- 
tions. You must earn 
your First Class 
Radiotelephone FCC. 
License or you get 
your money back. 


TM McGraw Hil CEC 


CB Specialist’s 
Course also available. 

NRI now offers a special 37- 
lesson course in CB Servicing. 
You get your own 40-Channel 
CB Transceiver, AC power 
supply and multimeter, for 
hands-on training. Also 
included are 8 refer- 
ence texts and 14 
coaching units to 
make it easy to get 
your Commercial 
Radio-tele- 


phone FCC License—enabling 
you to test, install and service 
communications equipment. 


Over a million have enrolled 
with NRI. 
Send for the free NRI catalog 
and discover why more than a 
million people like yourself 
have chosen the NRI way as 
the right way to get ahead. 
You learn at home with bite- 
size lessons, progressing at 
your own speed to your FCC 
License and then into the 
communications field of your 
choice. There's no obligation 
and no salesman will call. 


It insert card has been removed, write: 
NRI NRI SCHOOLS 

ne McGraw Hill Continuing 
e! 

H 


Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 


Introducing the m, rig 
r the do-it-yourselfer. 


It's the new BernzOmatic OX5000 Oxygen Cutting/Welding Torch. 

And it’s unique. 

Like a professional rig, the OX5000 uses a combination of 
oxygen and compressed gas in separate cylinders. It's 
the only do-it-yourself rig that lets you control the 
fuel flow. 

And like a professional rig, the 
BernzOmatic OX5000 can cut, 
weld, braze and solder. It even 
lets you do the work of 
a professional - 
repairman. 


The BernzOmatic 
OX5000 offers the added 
convenience of one-tip 
cutting and welding. It lights with 
one spark and can be turned off 

at any time. There are no hoses to 
crimp or break, no filters to clog 
plus you have a choice of either 
propane or Mapp’ gas. 

Get the professional welding rig 
that lets you do more yourself: the 
BernzOmatic OX5000. Now at your 
BernzOmatic dealer. 

“Registered trademark of AIRCO, Inc. 


Spring—Thatch your lawn. Clean out dead grass and pick up 
winter debris. Summer—Mow smoothly, evenly for beautiful 
patterned cuts. Fall—Leaf sweep, mulch, and load in one pass 
with easy access controls without leaving your tractor. M-C 
Pick-Up Mower is a flail type mower for home, estate, park, or 
school lawn care. Powered by its own 8 H.P. gasoline engine, the 
36” model can be pulled by your garden tractor. Rugged 5 ft. and 
6 ft. P.T.O. tractor powered models wade into tall grass with 
surprising ease. For big jobs you'll be interested in the new 
3-gang 36” models. Get with the fast dependable year ‘round 
machine that cleans, mows, and sweeps as no other can. 


oee See your M-C dealer or 


pamaas == 
i uc MATHEWS COMPANY H mail this coupon today. 


tPS 
E P.O. BOX. 70, CRYSTAL LAKE, ILL. 60014 i 


(Dealership inquiries invited) 


from Hyde Tools 


PAINTING 
DECORATING 
WALLCOVERING 
surface preparation 


New 8%” x 11” size book shows how to 
finish dry walls, remove old paint, patch 
walls, hang wallpaper and dozens of other 
time saving ideas for decorating and resto- 
ration projects. Clearly illustrated with easy 
to follow instructions. 

Send $.50, five dimes, for your book. 


Hyde Tools, Dept 4, Southbridge, MA 01550 


¥ 


Torque wrenches 


[Continued] 


Dropping the micrometer type 
may not hurt its inner mechanism, 
but it’s likelier to be damaged than 
the bending-beam type. 

In my experience the only real 
disadvantage to the bending beam 
is that its scale is a little wide, and 
sometimes it may get in the way 
in tight quarters. But this usually 
isn’t a problem. 

The micrometer style is the 
slimmest of the three wrenches. Be- 
sides this, its big advantage is that 
you can preset the wrench to the 
torque you want, then tighten your 
fastener without having to look at 
a dial or scale. Just wait for a click 
and slight handle movement (see 
drawing), and stop. 

A feature that some find attrac- 
tive in certain dial-type wrenches 
is that you can get two pointers on 
the dial. One indicates the torque 
you’re applying at the moment. 
The other “remembers” the highest 
torque you’ve applied, staying 
there until you reset it to zero. 

About price: you don’t have to 
go for the big-bucks model. An un- 
der-$20 0-150 foot-pound Sears 
wrench, for example, is perfectly 
adequate for the do-it-yourselfer. 
Big price along with a prestigious 
name doesn’t necessarily mean 
higher quality. It may merely re- 
flect the higher cost of a particular 
maker or seller’s distribution meth- 
ods and marketing costs. 


How to use a torque wrench 


Apply pressure in a smooth, even 
motion. Don’t jerk the wrench. 

For best results when tightening 
fasteners that are in a group, tight- 
en them in increments. For exam- 
ple, if specs for cylinder-head bolts 
call for 70 foot-pounds, then you 
would tighten all the bolts (in the 
sequence called for in the service 
manual) to about 44 of 70 (about 
23 foot-pounds). On the next go- 
round you would tighten each bolt 
to 46 foot-pounds, And then on the 
final pass you would torque each 
bolt to the specified 70 foot-pounds. 
Finally, go over the bolts once 
more just to make sure each is defi- 
nitely at 70. This procedure assures 
more even tightening. 

When tightening a fastener, ap- 
ply pressure only at the wrench’s 
handle. Grasping the wrench else- 
where to tighten a fastener will re- 
sult in inaccurate readings. 

Unless otherwise specified, when 
tightening any fastener, threads 
should be dry, clean, and unlubri- 
cated. [25] 
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Here’s everything 
you need tobea 
successful sign-maker. 


Now you can start your own sign-making business with the New 
Hermes Engravograph. This one versatile machine lets you engrave 
all kinds of attractive signs. Quickly, easily, and very profitably. 
Signs for stores, banks, hospitals, you name it. The Engravograph is 
no bigger than an electric typewriter, so you work almost anywhere. 
And its cost is so small, it pays for itself in no time. You can learn to 
operate it in minutes. 

New Hermes will also help get your business started. We'll cut all 
sign materials to your specifications. And we stock all the sign 


materials you'll ever need. New Hermes. 
The source for all your engraving needs. 


20 Cooper Square, New York, NY 10003 
Phone (212) 777-3080 


ACT WAY 


* EL 


New Hermes 


LOOR $ 


} 
4 
7 


ATLAS 


6” SCREW-CUTTING 


eS 245 


i$ ONLY 


(plus $30 handling 
and shipping) 


= 


SS 


The ATLAS 6” lathe does it all — tuming, boring, threading, milling 
with metal, wood and plastic. 8 spindle speeds, 6” swing over bed, 
6” swing over saddle wings. 19%” between centers. Timken tapered 
h, 1712” wide, 34” long. Mounting 
dimensions 4%" wide, 27'5he” long. Includes reversible power lon- 
Qitudinal feed. Graduated compound rest. Tool post. ring and rocker. 
Change gears. Threading dial. V-belt. Motor pulleys, 58" bore. Two 60° 


roller bearings. Lathe is 11” 


lathe centers. 
a 


2019 N. Pitcher, Kalamazoo, MI 49007 

Please send me the Atlas (Model 10100) 6” Screw- 
cutting Lathe. Enclosed is my check or money order 
for $275 (including shipping and handling) or charge 
my order to: C BankAmericard C) Master Charge® 


Acct. #. Exp. Date 
*Indicate 4 numbers above your name here. 
Name. 
Address 
City. State. Zip. 


C Send FREE Atlas Power & Hand Tool Catalog 
Michigan residents add 4% sales tax 
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How to enter 


the second 
annual 


PS/APA 


$3000 in 
cash prizes in 
four categories 
including 
S1000 Grand 
Prize 
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Following the great success of last 
year’s contest (winning projects 
were shown in our August issue), 
POPULAR SCIENCE, in cooperation 
with the American Plywood Assn., 
is again seeking fresh, clever, well- 
designed projects that take full ad- 
vantage of the practicality and 


economy of plywood. And for our 
new competition, we’ve broadened 
the rules: To qualify for the 1977 
contest, entries had to be built from 
a single 4-by-8-ft. sheet; this year, 
you can use from a half-sheet up to 
two sheets. Your ingenuity may be 
rewarded with a cash prize. 


@ PRIZES: A $1000 check will go to 
one Grand Prize winner selected from all 
entries received. In addition, $500 
checks will go to the top designs in each 
of four categories, depending on the 
amount of plywood used. An Honorable 
Mention Award in each category will 
consist of a package of how-to books 
from the Popular Science Book Division. 


@ HOW TO QUALIFY: Your project 
must be constructed from a stated 
amount of APA-grade- 
trademarked plywood 
appropriate for the 
intended use: * from 
1⁄4” to 34” (thicker if 
ailea for structur- 
al strength); exterior 
type for outdoor or 
bathroom projects, 
interior for indoor. 
Projects must be 
carefully designed for efficient layout 
on the plywood sheet or sheets you se- 
lect; parts should be scaled, arranged 
and nested to minimize waste. You may 
enter your project in any of our four 
categories, specifying which thickness 
you chose for your half (4-by-4-ft.) or 
full (4-by-8-ft.) sheet. Should you 
choose to enter the 11⁄2- or two-sheet 
category, you have the option of using 
two different thicknesses, if structurally 
justified (for example, a compartmented 
chest where a full sheet of %4” plywood 
is used for the case and a half-sheet of 
14” plywood for interior dividers and 
drawer bottoms). 

In all categories, aim for minimum 
waste and minimum use of additional 
materials; non-plywood purchases must 
not exceed $75, and plywood should re- 
main the dominant material. We're 
seeking functional, structurally sound 
design, but decorative or ingenious proj- 
ects will also qualify if they represent 
an efficient use of the sheet or sheets 
you specify, and if they can be con- 
structed with home-workshop tools. 


@ HOW TO ENTER: Fill out our entry 
coupon, or list all information the cou- 
pon calls for on a separate sheet of pa- 
per—including a rough sketch of the 
APA grade-trademark(s) stamped on the 
back face or edge of the plywood you 
chose. Mail this with at least one clear 
photograph (black-and-white or color 
print preferred, though color transpar- 
ency is acceptable), plus a dimensioned 
diagram of how the project parts were 
laid out on the sheet or sheets; a crude 
pencil sketch will suffice as long as it's 
thoroughly and accurately labeled with 
critical dimensions. We also need a list 
of all materials used; grade and thick- 
ness of plywood; plus any lumber, hard- 
ware, and finishing materials (paint, 
stain, plastic laminate). Also jot down 
for us any special construction tips you'd 
like to pass along to anyone attempting 
to duplicate your project. If no pub- 
lishable photo exists, Popular Science 
and APA reserve the right to arrange 
photography at your convenience (and 
our expense). Entries must be delivered 
to the Tacoma Post Office Box by March 
1, 1978, and become the property of 
APA and/or Popular Science. Print the 
category you're entering (HALF, FULL, 
114, TWO) in the lower-left corner of 
your envelope (only one entry per enve- 
lope, please). No entries can be ac- 
knowledged, and none will be returned 
unless accompanied by a written re- 
quest and a self-addressed envelope 
with sufficient postage. 


@ JUDGING (by PS Reader Activities 
Editor Al Lees and representatives of 
APA) will be for the most efficient and 
appropriate use of the sheet or sheets 
you chose. PS will publish dimensioned 
plans of those prizewinning projects we 
feel our readers might want to make. 
Plans for all nine will be available from 
APA after Sept. 1, 1978. 

All prizewinners will be notified by 
April 15. Winning entries will be in the 
August 1978 Popular Science. 


ENTRY COUPON (Clip and attach to your plans sketch) 


Mail entry to: 
POPULAR SCIENCE CONTEST 
Box 2277, Tacoma, Wash. 98401 


YOUR NAME (print or type) 


To qualify, entry 
must reach Tacoma address 
by March 1, 1978 " 


STREET ADDRESS. 

CITY STATE ZIP 
Co T] Description 

I of project 

i Which category HALF SHEET FULL SHEET : 
1 are you entering? 1% SHEET TWO SHEET v 
i omo omon | 
l 


| Copy the plywood- 
|_grade stamp here 


Sign here 


l 
| 
| 
| What thickness(es) plywood? O 1⁄4” 
1 
l 
Ki 


If other, check here Q and specify 
My signature certifies that this project is of my own design. 
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Update Your Fireplace 


a 


THE MEYER FIREPLACE RANGE is 
a clean and powerful heater. It is 
practical as well as decorative. 


Guarantee of over ten times the fuel 
savings. Simple and quick installa- 
tion, 

Oven above fire uses little fuel to 
cook if so desired. A few newspapers 
or a handful of wood will supply 
enough heat to cook any kind of meal 
during a crisis. 

High quality for low price direct from 


manufacturer. Many enthusiastic 
owners testify to above claims. 


Write or call for more information. 


W.W. MEYER ENGINEERING CO. 
12706 N.E. 124th St. 
Kirkland, Washington 98033 
(206) 822-2033 


Send for the FREE 


atalog showing the 
TATOU Selection of 
Aluminum Measuring 
Tools in the Country! 


ES 
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CENTERING RULES © CORNER MARI 


it Is 
ny other measuring too! 
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TE RULE CO., INC. 
ee Cold Spring, N.Y. 10516 


Quality Battery Clock Movements. 


$ 8r (shipped prepaid) 


Regularly $12.50 

3 for $21 

General Time GT-360 

The all-new economical 
transistorized 

GT-360 from Fort Products. 

Completely self-starting, runs for average of 
one year on standard battery, mounting 
hardware, minute, hour sweep second 
hands included, 3-1/4” x 2-1/2” x 1-3/16”. 
All movements guaranteed! Large inventory 
of other battery movements — send for 

free brochure. 

Ala. residents add 4% sales tax. 


Fort Products 


PO. Drawer 177, 202 Patrician Drive, PS-1, 
Spanish Fort, Alabama 36527. Phone orders 205/626-9109 


ka 


EA ur own 
=” home... the 
Miles way! 


o Name Brand, pre-cut building materials. 

WN YOUR OWN HOM Personal service & home planning assistance. 
BUILDING IT YOURSELF. jeprints and step-by-step instruction 
At Miles, you don't need a lot of ready four land does not have to be fully paid for. 

cash...if you have determination to see the job e Bull where — city or country. 
ag. e Assistance with foundation. 

lles is the “do-it-yourself” housing expert. Do some or all of the building yourself and your 
We've helped over 13.000 families turn their finished home will be worth much more than 
dream homes into reality in the past 30 years. what you paid for it. 
We've found backing “do-it-yourselfer's” is Think about it. If you have Home Earning 
good business. Power, use it now. You will jet a better 
chance at owning your own ho 

Mail coupon today for full 
F how you can earn your own homi 
=i start a better life. 
J m um m m m m 
7i Send me your FREE Great Homes Idea Book 
siit MILES HOMES, Dept. PS 

e 4500 Lyndale Ave. N., Minneapolis, Minn, 55412 I 


i A 


If you're a handy do-it-yourselfer, have the am- 
bition to work hard and desire enough to invest 
r spare time, then Miles believes you have 
me Earning Power. YES, THE POWER TO BEAT 
INFLATION tho ol JE BY 


THE MILES WAY 


Liberal Credit — including No Big SY 
Downpayment. N 
Low Monthly Payments while building. 


There's a representative near you. 
Phone: (612) 588-9700 


Miles Homes 


The Do-It- Yourselter’s Friend 


Halls on 
„and 


Piena 

| Address, | 
City. State. Zip. 

| Phone( —) I 


1 plan todo Qali Qpart O none of the work 
=m m å eee 


SEE NORIH 
CAROLINA FOR 13 


TH TH NORTH 
CAROLINA CAROLINA CAROLINA | 


The North Carolina Travel Package helps you plan your vacation before you 
get here. Its fullof facts and details about where to go, what to do when you get 
there, and where to stay, And its yours for the price of a stamp. 

Now, just where are you likely to find a better vacation bargain than that? 


Siate ZF 


NORTH CAROLINATRAVEL PACKAGE 


North Carolina Travel, Department 798 Raleigh, N.C. 27699 
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You'll EARN MORE, LIVE BETTER 
Than Ever Before in Your Life 


year after year, in good times or 
because youl he the man in demand ia 
an evergrowing field offering big 
jobs, big profits as your own boss, What 
Id you ask! 
it Home — Earn Extra $$$$ Right Away! 


Nk 

jobs. All keys, locks, parts. picks, 

tools and equipment come with the 
o extra charge. Licensed 


njoying life more everywhere. 
You, can, too. Coupon brings exciting 
facts from the school licensed by N. J. 
State Department of Ed., Accredited 
Member, Natl. Home Study Council. 
Approved for Veterans Training. 
LOCKSMITHING INSTITUTE 

Div. Technical Home Study Schools 
Dept, 1111-018 Little Falls, N. J. 07424 


LOCKSMITHING INSTITUTE, De 
Div. Technical Home Study Schools 


Est. 1948 

“Your Oppor- 

* plus ‘sample lesson 

pages. | understand there is no obligation and no 
salesman will call. 


@iease Prini TTT 


City/State/Zip... 
O Check here if El 


Build this Vienna 


REGULATOR 


WALL CLOCK 


for only $4 99 00 


è Pre-cut Do-it- 
Yourself Black 
Walnut Kit 
*Pre-sanded, 
ready-to-finish with 
screw holes drilled. 
© Complete hard- 
ware (except glass) 
and easy step-by- 
step directions. 
© Exquisite 8-day 
weight-driven West 
German move- 
ment. 
This beautiful fin- 
ished wall clock, as 
shown, including 
glass .... $288.00. 
ORDER NOW at 
these low manufac- 
turers prices, SUP- 
PLY LIMITED. 
Write for our free, 
‘color brochure. 


(205) 666-0360 


55” x 1812” x 842" 


Ka 
WOOD WORLD 
\WY CLOCKS 


P.O. Box 919, Dept. PS 18 
Bellingrath Rd., Theodore, Ala. 36582 
VISIT OUR FACTORY 
NEAR BELLINGRATH GARDENS 


©1977 
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Oldsmobile diesel engineering 


Continued from page 79 


sideways rather than straight down 
(see drawing of engine). Mutty 
said, “This geometry gives us very, 
very low swirl velocity; that gives 
us better hydrocarbon, NO,, and 
noise control. We moved the injec- 
tor inboard in the direction of swirl 
for the same reason. 

“If you’re wondering why use a 
precombustion chamber at all, one 
reason is to reduce the very sharp 
peak combustion pressures by start- 
ing combustion in a small chamber 
with a limited air supply and then 
letting the process feed out into the 
space above the piston.” This per- 
mits a lighter engine structure and 
reduces the harsh, diesel “cackle” 
you hear when a big open-chamber 
truck diesel idles beside you at a 
stop sign. 

A glow plug intrudes into the 
precombustion chamber and sticks 
out just below the injector. Remem- 
ber, there’s no spark to fire the fuel; 
normally, compression boosts the 
air temperature in the combustion 
chamber well above the ignition 
point of the fuel. So when you 
start the engine warm or run it 
after a start, the glow plug is not 
energized and does absolutely 
nothing. 

However, for cold starting, the 
slow cranking and chilled iron 
make auto ignition hard to achieve, 
so you simply hold the key in RUN 
position until the indicator light 
tells you that the glow plugs have 
heated electrically to a stove-top 
glow and the engine’s ready to 
start. Once the engine starts, the 
glow plugs just go along for the 
ride. 


Concessions to the diesel 


‘To accommodate the higher pres- 
sures of diesel combustion, Mutty 
told me, Olds engineers used the 
hefty crankshaft from the former 
455 engine with its three-inch 
mains; went to a top-quality, but 
not exotic, bearing material; and 
spent a great deal of engineering 
effort beefing up the connecting 
rods. All of this plus, of course, 
quite a bit of extra, strategically 
placed iron in the block. The piston 
is also very special with a full- 
floating pin and a cast-in-iron insert 
in the top groove to keep the 
groove from collapsing. 

Otherwise, the main concessions 
to diesel operation are a larger oil 
capacity (seven quarts), a slightly 
larger oil filter, and an oil cooler 
located in the radiator much like a 
transmission oil cooler. Surprising- 


ly, even with these changes, the 
Olds diesel is only about 40 
pounds heavier than the original 
350 spark engine. 


Fuel injection 


A diesel engine enjoys some 
unique advantages. First, detona- 
tion of a fuel/air mix can’t hap- 
pen. Fuel is injected in a precise- 
ly controlled pattern just before 
the piston reaches top dead center. 
Thus the injector and chamber 
have the challenging job of mix- 
ing fuel and air in less than an 
eye wink. But, you’re not shooting 
for a critical fuel/air ratio. A die- 
sel always has excess air. Most im- 
portantly, a diesel has unrestricted 
breathing, even at idle. There’s no 
butterfly valve or venturi to pro- 
duce a manifold vacuum. That 
fact, a full charge of air at part 
load, plus the higher compression 
and higher expansion, account for 
a diesels better part-load fuel 
economy. 

Olds uses a Roosa Master injec- 
tion pump, driven by spiral-bevel 
gears off the camshaft, to do the 
persnickety job of injecting a 
charge of precisely measured and 
timed (within 14 degree) fuel into 
each cylinder in firing order. 

Like all diesel fuel pumps, the 
Roosa has a governor. Unlike most 
vehicle diesels, you won’t feel the 
governor intrude itself between the 
foot feed and the engine. It works 
only at low idle and in the event 
of overspeed; the rest of the time 
you control fuel flow directly. Paul 
Mutty told me: “It gives it the re- 
sponse of a gasoline engine—which 
is what we were after.” 

A few other items of interest: 
The Olds has two 12V batteries 
to muscle the starter against the 
22.5:1 compression. Because the 
engine produces negligible mani- 
fold vacuum, a small diaphragm 
pump driven by the camshaft 
provides vacuum for the heater, 
A/C, and cruise control. And a 
hydraulic booster driven by the 
power steering pump provides 
braking power. 

I came away from Oldsmobile 
pretty well convinced that the av- 
erage driver could take a trip in 
the new Olds diesel much as in any 
other car, without having to stow 
a can of ether or anything else 
bizarre in the trunk. I hope so, 
because there’s no reason why he 
shouldn’t enjoy the diesel advan- 
tages the truckers and fishing-boat 
operators have had for years. 


Olds diesel test 
Continued from page 82] 


than that, there are only two items: 
The PCV valve gets checked every 
6000 miles, and the fuel and air 
filters get replaced every 30,000. 

The only mechanical problem we 
had with the car was with the fluid 
line from the transmission to the 
cooler in the radiator. It loosened 
and leaked slowly, undiscovered, 
for the first 5000 miles. That might 
have caused the transmission to 
slip and may have lowered our gas 
mileage slightly during the first 
half of our test. Luckily it was dis- 
covered before damage was done. 

If you’re buying a diesel Olds 
expecting extended engine life, be 
forewarned. “We didn’t design the 
diesel to last longer than our gas- 
oline engines, because they already 
often outlast the rest of the car,” 
revealed Paul Mutty, a develop- 
ment engineer on the diesel pro- 
ject. “We felt it was more important 
to develop the ‘pleasability’ items, 
like noise, odor, smoke reduction, 
ease of starting, good performance.” 

Despite our overall positive reac- 
tions, one distressing fact came to 
light when we compared the operat- 
ing costs of our diesel Olds Delta 
88 with the 260-cu.-in. 110-hp gas 
version, the engine closest in per- 
formance to the diesel. Using parts 
and labor costs supplied to us by 
our local Olds dealer, we calcu- 
lated the required maintenance (oil 
changes, tune-ups, etc.) that the two 
cars would need during their life- 
times and the savings offered by 
the diesel’s superior economy. (De- 
preciation advantages of the diesel, 
which we cannot predict, were not 
figured in.) Figuring the cost of 
diesel fuel at 60¢ per gallon and the 
price of no-lead gas at 70¢ per gal- 
lon, it will take you almost 100,000 
miles to recoup the extra $750 over 
the price of the 260 V8 (it costs $100 
more than the V6) that you 
have to pay for the diesel package. 
This figure, of course, will vary ac- 
cording to your local dealer’s labor 
rates and will change if you do your 
own maintenance. Considering that 
the diesel isn’t expected to outlast 
the gasoline engine (life expectancy 
is about 100,000-125,000 miles) , you 
aren’t assured of making back your 
investment. Unless Olds drops the 
price to a more reasonable level— 
VW charges only $170 extra for the 
Rabbit diesel, and Mercedes diesels 
are all less expensive than their gas- 
powered counterparts—the Olds die- 
sel may use less fuel but it will 
actually not offer you a dollar sav- 
ing in the long run. Be) 


INTRODUCING THE JET POWERED 


The SPACE RANGER is now available in a complete 

build-it-yourself construction package 

@ Vertical take-off and landing. 
Hovers like a helicopter 

@ Safe, easy to fly 

@ Runs on easily obtainable fuel 

@ Can fly to a height of 5,000 ft. 

@ Stable and easy to control using 
body-weight to manoeuvre 

@ Flies forwards, backwards and sideways 


@ Extremely low operating costs 
@'No moving parts, nothing to 
wear out 
@ Made of durable stainless steel 
and aluminum 
© Total weight: 250 Ibs. 
@ Can be easily assembled in your 
workshop or at your local welding shop 
@ Can be assembled and constructed in 
a matter of days 


Send cheque or money order to: 


Bj SPACE RANGER CORP. 


No. 119 - Terminal Buildin: 


Name ... 
Address 
City ..... 


}. King County International Airport 
Boeing Field, Seattle, Washington 98108 


C Send $5,795 for complete construction package with no parts | to a i 
OR 
C Send $97.50 for blueprints and construction plans. (Postage included) i 


Washington res. add 6% 


(Aye 
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Cool house 


Continued from page 93 


Solar-powered toilet 


| ~ a 
ROOF-MOUNTED 
WIND TURBINE 


| 


That shiny porcelain symbol of 
civilization, the flush toilet, uses 
five gallons of pure water to flood 
away a half-pint of urine. It has 
instituted an enormous waste of 
water, staggering sewer systems, 
and costly waste-treament plants. 

One alternative: the composting 
toilet [see “Waterless Toilets,“ 
this issue]. We're installing the 
Swedish-built polystyrene Mull- 
bank, Some of its advantages: 

© A standard toilet uses some 
750 gallons of water a month per 
user; a composting toilet, none. 

@ A composting john needs no 
septic tank, no drain field. 

@ it presents no chemical or 
incineration worries. 

@ It provides the homeowner 
with one of the finest garden fer- 
tilizers available. 

@ Including the holding tank, 
it’s not much bigger than a tall 
flush toilet. 

The Mullbank principle is sim- 
ple. The waste decomposes, while 
odors are wafted up a ventilating 
pipe by a small, internal fan. To 
quicken decomposition, heating 
coils snake across the inner floor, 
and a fan sucks air through the 
waste, providing oxygen for aero- 
bic bacteria. 

The normal ratio of people's 
solid to liquid waste is ideal for 
decomposition. Amazingly, at the 
end of a year, claims Recreation 
Ecology Conservation of U.S., the 
waste of a family of three has 
broken down to a soil-like residue 
that will fit into a coffee can. 

For our tropical house, we'll 
modify the unit a bit. We'll pull 
the electric wires from the PVC- 
coated copper tubes and attach 
our solar hot-water generating sys- 
tem. We'll keep warm water circu- 
lating through the toilet pipes with 
the aid of a tiny, 12-volt pump. 

To the exhaust tube we'll add 
a $30 Triangle Engineering Com- 
pany wind-driven turbine ventila- 
tor, and a spring-loaded switch. 
When breezes blow across the 
roof, the ventilator will spin, draw- 
ing air up through the waste; when 
the turbine stops, the switch will 
automatically turn on the fan. 
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in the high-humidity tropics. Here, 
the homeowner fights not only 
wood-burrowing insects but fungus 
and bacteria as well. 

And for the Roatan location, 
treated poles and crawl-space joists 
aren’t enough. Everything, right up 
to the ridge vents, is potential ter- 
mite food. Those Honduran beasts 
will build their wood-and-saliva 
tunnels up slivery corner cracks to 
the roof, and we’ve heard tales of 
them even hollowing out dining- 
room tables. 

We checked around for finishes, 
but following Kopper’s suggestion, 
decided to do nothing. We’ll let sea 
breezes weather the light-green 
Wolmanized lumber to a silvery 
gray. 

We'll be using Canadian white 
cedar shakes, a material that’s re- 
cently been catching on in the Ba- 
hamas. They’re about one-third 
cheaper than red cedar, and should 
weather well in humid, sun-bleach- 
ing climates, we’re told. The shakes, 
too, will be Wolmanized. 

To test for airflow, Penn State 
engineers built a model and bolted 
it to the floor of the aeronautical 
engineering department’s low-speed 
wind tunnel. With pieces of yarn 
(see photo) and, later, 14-inch soap 
bubbles of helium, we checked air- 
current paths through the house 
and made sure the roof wouldn’t 
intensify the wind so much that sit- 
ting in the garden would be un- 
comfortable. 

The tests led to interesting de- 
sign changes. We found that de- 
spite ridge vents, wind grabbers, 
and level changes, airflow through 
the kitchen-bath-storage unit was 
sluggish, even though the wind 
whistled outside at scale 50 mph. 

But when a skirt of cardboard 
was held against the northern pole 
bases, the interior yarn bits sudden- 
ly came alive; air was flowing at 
just the right speed. So the work- 
ing design includes a canvas wind- 
skirt along the north side. If it is 
as necessary in real life as it 
seemed in the tunnel, we'll proba- 
bly make a permanent skirt of 1⁄4- 
inch marine plywood. 

Tests also showed that our or- 
iginal placement of the windmill— 
on a tripod of poles at the north- 
west corner—was the worst choice 
we could have made: The upwind 
roof generated a variety of unpre- 
dictable eddies and vortices. So we 
moved it to the opposite, prevail- 
ing-upwind corner where currents 
were smooth. We also detached it 


from the house structure to avoid 
sympathetic vibrations. 

For protection against the broil- 
ing sun, the roofs are huge, shading 
the decks and also shielding them 
from the frequent tropical down- 
pours. We made sure that the roof 
overhang was correct by putting a 
model of the house on Penn State’s 
heliodon (see photos). 

In the central garden will be 
planted broadleaf trees that even- 
tually will spread their shade over 
a good section of roof. 

Such a stretched-out house—ac- 
tually separate buildings huddled 
together—would ordinarily be ex- 
pensive; the costs of decking, roof 
materials, and the labor for making 
louvers add up. (Costs could be 
shaved by shrinking the deck space, 
or by adding decking only as funds 
become available.) Walls are only 
one board thick, however—no outer 
covering or standard sheathing to 
pay for, no subsheathing, no insula- 
tion, no interior plasterboard, no 
storm windows. No fear of water 
pipes freezing, either, and no wor- 
ries about snow load—so roof raft- 
ers can be 2-by-4’s. 

At first, the water-supply situa- 
tion looked as if it might give prob- 
lems. Roatan has a 67-inch average 
annual rainfall, however, and that 
4000-square-foot roof could collect 
some 22,300 cubic feet of water a 
year. We figure that an eight-by- 
10-by-14-foot cistern, holding 8100 
gallons, will carry a three-member 
family through a 90-day dry spell. 

It wouldn’t sustain an average 
American household, however, 
which uses some 90 gallons of water 
a day per person. But about 40 per- 
cent of that simply flushes down 
the toilet. (According to one esti- 
mate, the typical flush toilet uses 
13,000 gallons of water a year to 
carry away 165 gallons of body 
waste.) By eliminating water-oper- 
ated toilets and substituting the 
Mullbank composing privy—for- 
merly called the Ecolet—we reduced 
the need for water to a maximum 
average of only 36 gallons a day, 
well within the limit. In theory, 
we'll have something like five times 
the water we’ll need. 

The Mullbank toilet ordinarily 
speeds the decomposition process 
by the use of resistance-wire heat. 
But because the location of this 
house produces virtually free hot 
water, we’ll have the only solar- 
powered john we’ve heard of, with 
hot water running through the plas- 
tic-coated copper pipes that were 


Cool House 


[Continued] 


designed to carry heating coils. 
(Though it isn’t shown in the dia- 
gram, we’ll probably add a small 
heat exchanger to guard against 
contamination should a leak devel- 
op within the toilet.) 

So-called gray water, from show- 
ers, sinks, and washing machine, 
will flow out across the ground 
through a pebble field. The sun 
should dispose of it nicely, and any 
phosphates deposited will sink into 
the soil, where they belong. At 
least, that’s the theory. We may 
find that a residue will build up, so 
we included a ten-cubic-foot set- 
tling tank in the plan, just in case. 

Water is collected by roof gut- 
ters. (In a less rainy climate, a tile 
drain field could be laid out on the 
uphill side.) Water will be stored 
both in the cement-block cistern 
and in insulated hot-and-cold-water 
holding tanks atop the house. 

For cold water, we originally 
thought of a pressure tank buried 
in the ground. Then we realized 
that ground-water temperature 
equals the mean annual above- 
ground range in any climate. So on 
Roatan, no matter how deeply we 
buried a tank, the water would still 
be 81° F—not refreshingly cool. 

Water pressure will be sustained 
by gravity. Any extra rainwater 
will overflow into a deep pond 
that’s built at one end of the central 
garden both for esthetics and—a 
consideration in all remote loca- 
tions—fire protection. The idea isn’t 
new; Frank Lloyd Wright placed 
a fire pond in the lobby of Tokyo’s 
Imperial Hotel. We’ll have a self- 
priming Homelite (Model XLS 1- 
4-4) gasoline-powered pump stand- 
ing by. It’s capable of throwing 
more than a gallon a second and 
weighs only 25 pounds. 

Hot water will be stoked by the 
sun. For a home farther north, we’d 
recommend a small, auxiliary, pro- 
pane hot-water heater, but for this 
island location we’ll probably have 
all the hot water we'll need from 
a couple of homemade collector 
panels. As in most Caribbean areas, 
the sun broils down a good part of 
almost every day. 

The hot-water gear starts with 
the two flat-plate collectors—one for 
the east bath, another for the west 
kitchen and bath. By the thermo- 
siphon principle, the hot water will 
gravity-flow to an insulated drum 
higher on the roof, and somewhat 
cooler replacement water will be 
tapped from the drum’s bottom. As 
hot water is drawn off, it will be re- 


placed by cool water from another 
tank that’s tucked between the 
tower legs. One nice thing about 
using collectors in the tropics: No 
antifreeze is needed, so a heat ex- 
changer is unnecessary; you can 
use hot water directly from the 
collectors. 

Except for the copper collectors, 
we'll be using the Connex-All poly- 
butylene system for all our supply 
plumbing plus the Fit-All plastic 
tubular drain system—mainly be- 
cause of ease of installation and re- 
sistance to oxidation and corrosion. 

For a main power supply we se- 
lected Edmund Scientific’s 500- 
watt, 12-volt-DC Wind Wizard, 
which retails at $995. With the 
nearly constant trade winds, we 
hope to run a number of 12-volt, 
van-type appliances—lamps, radio, 
fans, water pumps, and a Dometic 


refrigerator. 
As a backup, we’ll have one of 
Homelite’s 170A15-1 generators. 


It’s designed for 120-volt-AC use 
(and will be handy to power con- 
struction tools) but also comes 
equipped with a 12-volt-DC charger 
—fine for charging windmill batter- 
ies when doldrums settle in. 

I plan to build the PSU/PS 
house with neither professional help 
nor elaborate tools, to prove that 
a well-designed, hot-weather leisure 
home can be constructed by a week- 
end carpenter. I figure that if I can 
do it on a site as remote as Roatan 
Island, any PS reader can tackle 
a U.S. adaptation confidently. ts] 


PRODUCT SOURCES, CREDITS: 

Caribbean Lumber Co., Inc., Box 8367, Sa- 
vannah GA 31402 (poles and other lumber); 
Chicago Specialty Mfg. Co., 7500 Linder Ave., 
Skokie IL 60076 (Connex-Ail polybutylene wa- 
ter system and Fit-All drain system); Dometic 
Sales Corp., 2320 Industrial Pkwy., Elkhart IN 
46514 (combination electric/propane refriger- 
ator); Edmund Scientific Co., Edscorp Bldg., 
Barrington NJ 08007 (Wind Wizard windmill); 
Gould Inc., Box 3140, St. Paul MN nie 
al ler 


Division of Textron, Inc., Box 7047, Charlotte 
NC 28217 (120-VAC/12-VDC generator; fire- 


protection pump; Super E-Z chainsaw); Hon- 
duras Information Service, 501 Fifth Ave., 
New York NY 10017 (travel arrangements); 
Koppers Co., Inc., Forest Products Div., Kop- 
pers Bldg., Pittsburgh PA 15219 (Wolmanized 
Pressure-treatment for lumber); Lattoflex, 
inc, 285 Palisade Ave., Cliffside Park NJ 
07010 (flexible slat beds); Recreation Ecology 
Conservation of United States, Inc., 9800 West 
Bluemound Rd., Milwaukee WI 53226 (Mull- 
bank composting toilets); Triangle Engineer- 
ing Co. 11600 Big John Blvd. Houston TX 
77038 (turbine roof ventilator and generator). 


How to order your plans 

One set of architect's plans for the Penn 
State/Popular Science house is $40 
from Tropical House Plans, 114 Buffalo 
Run, Port Matilda, Pa. 16870. ($10 for 
each additional set with original order.) 


STRIP OFF PAINT, 
RUST, STAIN /,. 


with no chemicals, 
sweat or torches | 


SIDING trips away layers of paint, 
CHAIRS stain or rust like magic. 


Hons 30 flexible carbon alloy steel fingers produce up 
TAM to baeo stripping strokes a minute. You'll never 
: eoe Costly paint removers or dangerous flamma- 
“bie an NOE again. U.S. patented ROTO 
T STRIPPER is guaranteed to work faster, cheaper, 
safer on wood, metal, masonry—any contour! 
Puts a satin finish on fine furniture when used as 
BOATS directed. No sanding needed. Won't raise wood 
AUTOS grain as liquids do. Great for window trim— 
sensitive whisking action won't break glass. In- 

masanay structions included. Oni. 
nly 


FREE10 piece high.test 


LIFETIME 


h WARRANTY 
U.S. General Supply Corp., Dept. 30-18 1 
100 General Piace, Jericho, N.Y. 11753 ! 
Please rush__ROTO STRIPPERS __ Order: 
| @ $12.95 ea., 2 tor $23.95. Sorry, coarse for big jobs i] 
no COD's. Add $1. handling for each. FINE for furniture 
Also send free drill bits and catalog herbed 
Charge: Master Charge 1 


Exp. Date 


I enclose $ 
| Cara No. 


| name 


i 
30 DAY MONEY BACK GUARANTEE 


Le ee 


1 

en 

| eh ey 
l 

d 


. LEARN AT HOME 


a Sevelops your 
stel 


perience, needed 
sample lesson. 


CHICAGO SCHOOL OF WATCHMAKING 
Dept. 418, Fox River Grove, Ilinois 60021 


If you can use a screwdriver 
and drill...you can 


BUILD YOUR OWN 
HEIRLOOM 
GRANDFATHER CLOCK 


at 50% or less 
of retail price 

e Solid 4" kiln 
dried wood 

+ Fully Assembied/ 
precision-made 
West German 
Movements 
WRITE NOW FOR 
FREE Color 
Brochure of 
complete line of 
Grandmother, 
Grandfather and 
other clocks. 
HENTSCHEL 
clock company 
Department 8-PS) 

16 Atlantic Avenue 


So. Dennis, 
Mass. 02660 
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LCD Watch Breakthrough ... 


Constant Display 


a 6-Digit 
6 function 
LCD Alarm 
Watch for 


only 69.95 


ee 
At last, a constant readout (nobuttons 
to push) precision quartz electronic 
watch with a built-in 24-hour alarm 


system. 


The alarm 
‘The incredible 24hour alarm 
system allows you to preset 
your watch to signal you at 
any minute, day or night. 
nce set you can relax. 
Setto Ring The. alarm ` watch has an 
at 7:55 A.M. unfailing memory! 
Snooze remind control 
The alarm gives you the convenience of a short 
beep before its 15 second cycle, enabling you to 
turn it off without disturbing others. If a further 
reminder is desired, the snooze remind control 
will cycle the alarm again in 5 minutes. 


6-digit LCD display 

This display gives you a con- 
tinuous LCD (Liquid Crystal 
Display) (no buttons to push) 
and a convenient 6-digit read- 
out showing hours, minutes 
and seconds in a glance. 
A push button mas light 
gives you dial visability even 


in darkness. 
Calendar display 
Just a push of the button 
converts the time display into a 
6-digit month, date, day display. 
3 The watch module automati- 
Friday Aug15th cally remembers the correct 
Quartz accuracy number of days in the month 
‘Timepiece accuracy as only quartz can make it! 
Guaranteed to 15 seconds per month. 
15 DAY TRIAL 

Wear the LCD ALARM WATCH for 15 days to 
assure yourself that this is no ordinary watch. 
If at the end of that time you are dissatisfied for 
any reason, you may return it for a prompt refund, 
no questions asked. 

1 YEAR LIMITED WARRANTY 
To order by credit card please phone our 24-hour 
TOLL FREE NUMBER: 
800-325-6400 ask for Oper. 36 
In Missouri: 800-342-6600 ask for Operator 36 

or mail the attached coupon with your payment 

and the LCD Alarm Watch will be on its way to you. 
Allow 3-4 Weeks for Delivery 


12:34 and 56 
Seconds 


Box A69, .1135 Greenridge Rd., Buffalo Grove, IL 60090 
Please send LCD ALARM WATCH @ $69.95 each 
plus $1.99 for shipping and handling. 
Silvertone LCD ALARM WATCH 
Goldtone LCD ALARM WATCH 
If | am_not completely satisfied | may return it for a full 
refund. Total amount enclosed $. check or money order. 
(Illinois res. please add 5% sales tax.) No C.0.D.’s please. 
Charge: C) Amer. Exp. È Bank Amer./Visa 
C) Master Charge MCBK# 


Please print: 


Card 


Signature 
Name. 
Address. 


City. State 


To expediate shipping by UPS, please provide street address 
rather than P.O. Box number. 
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TAKING CARE OF YOUR CAR 


By RAY HILL 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
and Science, 380 Madison Ave., 106 


New York, N.Y. 10017. We'll pay you $25 


if we use it. If two or more readers send in the same usable tip, the one 
ith the earliest postmark will be chosen. Sorry, but tips can't be returned. 


RICH CEPPOS with th 


Checking the state-of-charge of new GM air conditioners 


To tell if the A/C unit on ‘77 or ‘78 GM 
cars needs recharging, start the engine, 
set the unit on “cold” and the blower on 
"high.” Place your right hand on the 
accumulator (aluminum canister at the 
right rear of engine compartment), and 
your left hand on the inlet pipe, just in 


Hit ~ 


Repairing glued-on moldings 


When re-gluing a loose piece of exterior 
molding, be sure to use a very thin bead 
of weather-strip cement, and run the 
bead directly down the center of the 
molding. If you use too much glue, it 
will ooze out onto the paintwork when 
you press the molding on. And if you 
do not center the bead of glue, it might 
not coat the entire molding, which will 
prevent it from bonding firmly to the 
car body. 


front of or behind the sticky black in- 
sulation. (To locate insulation, follow 
the metal tube from the thermostatic 
switch box down to the insulation.) If 
the A/C is fully charged, the tempera- 
ture of the accumulator and inlet pipe 
will be the same. 


Unclogging a carb 


Is your carburetor flooding and spilling 
gas onto the engine? The cause could 
be a piece of dirt lodged in the float’s 
needle-valve seat. Before you disassem- 
ble the carb to check the float, discon- 
nect the fuel line at the carburetor side 
and seal it off. Have a friend start up the 
car and rev the motor gently until it dies. 
The suction created as the motor draws 
in the last drops of fuel might dislodge 
the dirt. 


Scraping off gaskets 


When scraping gaskets from a cylinder 
head or engine block, remove every bit 
of the old gasket. Failure to clean off all 
residue could cause serious sealing 
problems, Don’t scrape so hard that you 
gouge the head, and take extra care with 
soft aluminum parts. 


Extension for tight quarters 


If you need an extension on your ratchet 
to reach a recessed bolt or spark plug, 
but a three-inch extension is too long to 
fit in the available space, a socket adapt- 
er may solve your problem. An adapter 
is much shorter than a three-inch exten- 
sion, so with the right combination of 
socket, adapter, and ratchet you may be 
able to build an “extension” of just the 
right length for the constricted work 
space. 


My Feet Were Killing Me...Until 
I Discovered the Miracle of Hamburg! 


It was the European 
trip I had always 
dreamed about. I 
had the time and 
money to go where 
I wanted—see what 
I wanted. But I 
soon learned that 
money and time 
don't mean much 
when your feet hurt 
too much to walk. 
After a few days of 
sightseeing my feet 
were killing me. 


Oh, I tried to, 
keep ‘going. In P: 
Notre Dame and aloi 


made foot support called Flexible Feather- 
spring. When I got a pair and slipped them 
into my shoes my pain disappeared almost 
instantly. The flexible shock absorbing sup- 
port they gave my feet was like cradling 
them on a cushion of air. I could walk, 
stand even run. The relief was truly a 
miracle. 

And just one pair was all I needed. I 
learned that women also can wear them— 
even with sandals and pes backed shoes. 
They're completely invisible. 

Imagine how dumbfounded I was to dis- 
cover that these miraculous devices were 
sold only in Propi Right then I deter- 
mined that I would share the miracle I 

vered in Hamburg with my own coun- 
trymen. 

Today thousands of Americans including 
those who have retired—many with foot 
problems far more severe than mine—have 

rienced this blessed relief for them- 
selves. 

Here's why Feathersprings work for them 
and why they can work for you. These sup- 

rts are like nothing you've ever seen be- 
fore. They are custom fitted and made for 
your feet alone! Unlike conventional de- 
vices, they actually imitate the youthful 
elastic support that Nature originally in- 
tended your feet to have. 

Whatever your probleme om, calluses, 
pain in the balls of your feet, burning nerve 


my method of DYNAMIC-TENSION 
starts giving you results that you feel ‘ 
and your friends will notice. Big, 
useful muscles. Gain pounds in weight 
where needed. Lose “pot belly.” 

Send me your name and 
address for my 32-page 
book—FREE. 


CHARLES ATLAS 
49 West 23rd St., 

New York, N.Y. 10010 
Dept. 1N 4 


ends, painful ankles, old injuries, backaches 
or just generally sore, aching feet, Flexible 
Feathersprings will bring you guaranteed 
relief with every step you take. 

Don’t suffer pain and discomfort 
needlessly. If your feet hurt, the mir- 
acle of Hamburg can help you. Write 
for more detailed information. There 
is no obligation whatsoever. Just fill 
out the coupon below and mail it 


WHAT PEOPLE SAY ABOUT 

THE MIRACLE: 

“If anyone ever tells me they have foot prob- 
lems, I'll surely tell them to contact Feather- 
spring at once. You cleared up years of aching 


feet for me” .p,/Carpentersville, Illinois 
“My husband felt a great relief and no more 


pain. They are truly an answer to our prayers. 
Only wish that he had heard of them twenty 


years ago.” Mrs, F, S./Metairie, Louisiana 
“I feel that these arches are the best money 
1 ever spent on my feet or rather the best buy 
T ever made.” Mrs, E, E,/Theresa, Wisconsin 


e Ejathiripriag loternisiosal Corp., 1977 
Seattle, Washington 98125 


FEATHERSPRING INTERNATIONAL 
CORPORATION 

514 N. E. 124th, Dept. P S18 

Sei Washington 98125 

YES! I want to learn more about the 
anteed relief Flexible Featherspring 
Supports can give. Please send me your free 
brochure. I understand that there is no ob- 
ligation and that no salesman will call. 


Print Name 
Address 
City 

State 


[ENERGY 
SAVINGS 


Air tight design and contr 
prevents drum from decarburizing | 
(burning up). Won't crack as the pin}-# 
sized, poorly made cast iron i 
Install in your basement and 


instructions. (55 gal. drum not 
included.) 


sorron 
DRUM KIT xmrFoRTOPDRUM I 
oat $21.95 | aise at 
an, EA 
‘ohare 
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CUT STRAIGHT with 


A MUST FOR 

ALL POWER 

TOOL USERS 
Use “STRATE-CUT™ Cutting Guide with 
any portable circular saw, jig saw or 
router. Extends to 8'6”, reduces to 51” 
for short cuts and portability. Clamps 
to paneling, doors and other long work 
Rip 4'x8' sheets down the center, trim 
1/16" off a door. Make precision 9 
cuts, tapers, angles, dados, beve 
grooves. Unbeatable for scoring wall 
board. Guides utility knife. Here's how 
this sturdy aluminum tool works 


Ss 


(1) Patented connector joins and aligns 
(2) two 51” guide sections with four set 
screws (3). C-clamps (4) attach guide 
to work. Tool follows guiding edge (5). 
Clamps and illustrated instructions in- 
cluded, only $19.95. We pay handling 
and shipping. Send check or M.O. to: 
R.A.K. PRODUCTS, Department S-16 
Box 23426, Milw.. WI 53223. MONEY 
BACK GUARANTEE. Wis. Res. 4% tax 
U.S.A. ONLY. 


WASTE HEAT CIRCULATOR 


Capture and use 
the heat that normally 
goes up the chimney! 


mites To 


FOR GAS FURNACE 
APPLICATIONS = 
‘ADD SUFFIX "Gr 
TO FLUE SIZE. 


turns the blower fan C on and off when the desired temperatures are 

warmed air through the tubes D and into the room. 
Virtually all of the heat is reclaimed and only the waste exhaust gates E 
continue up the chimney. 


REG. NOW ONLY 
PRICE $59.95 
$79.95 Aue 359 son supe 


RESIDENTS AOD SALE Ta 


MFG. SUPPLY-SURPLUS 


BOX 157-PM, DORCHESTER, WISC, 54425, 


WRITE FoR 
‘SNOWMOBILE 


16 PAGE CATALOG, FOR 
RC HAIN SAW & 


SHALL ENGINE 


RT: 
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WOODEN TOYS: A Simple One-Eve- 
ning Project (an excellent first time) 
woodworking adventure) A quick and 
easy project. You can make this yard 
engine steam train plus five 
different trucks using com- 

mon hand tools by tracing g 

our full-size easy to un- 

derstan x 

patterns include the 


WOODEN TOY 


PATTERNS 


yard engine locomotive, pas- 


senger car, flat bed, log 
transport, "and caboose. 
Truck patterns included 
are the semi cab with gas 
tank trailer, log transport 
trailer and tandem flat bed 
trailers, plus a model A 
pickup and horseless milk 


meee” ALL TEN 
PATTERNS ONLY: 
$4.00 ppd. 


EASY TO MAKE TOY PUZZLES 
Here are nine enchanting wooden toy puzzle designs 
that you can make easily from standard size lumber. 


The easy-to-follow, full si 
kitty cat, snail, 


patterns include a duck, 


uirrel, pig, gingerbread man, 


teddy bear, toy A & jalopy. Each of these 
puzales will stand by itself when it’s finished, 


BUILD THIS 
WOODEN TOY STEAM TRAIN 


This is a fine wooden toy reproduction of a 
nineteenth century steam train. An order 
for the woodworking drawings brings you 
plans for the locomotive plus seven cars: 
tender, freight car, flat car, passenger 

car, gondola, crane car caboose, 

This is a handsome sturdy toy and 
detailed full size drawings make it 

an easy project. 


$4.00 ppd. 


Love-Built Tove & -_— 


2907 Lake Forest Rd., P.O. Box 5459, Dept. PS-1, 
ee ee ee 


Tahoe Ci 
BEE eHe es = 


ALL NINE PATTERNS ARE ONLY: 


.00 ppd. 


Our catalog of more 
than 200 wooden toy 
designs & toy making 
supplies is sent free 
with your pattern or- 
der, Catalog alone is 
50) 


, California 95730 


Please send me the following by prepaid return, first class mail: 
(1 WOODEN TOYS—a one-evening project at $4.00 


O Easy to make TOY PUZZLES at $4.00 
Wooden Toy STEAM TRAIN at $4.00. 


Enclose check or money order, Ca. residents only add 6% sales tax 


Name. 


Total 


Address. 


City. State 


Zip. 


O Catalog only 50¢ (Catalog included free with pattern orders.) 
ee nnENENnNENEN 
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NRI can show you how 


to make money 
repairing small engi 


There's plenty of opportunity for 
the man who can service lawn 
rden tractors, chain saws, 
ards, mopeds, motorcycles, 
snowmobiles and the like. 


„mowers, ga 
tillers, out 


There're 50 million small engines out 
there, and many are waiting for qualified 
servicemen to fix them. NRI can give you 
the training you need to cash in on this 
opportunity, and you learn at home in your 
spare time, at your convenience. 


Exclusive! 
Build Engine as You Learn 

You learn by doing with NRI “hands- 
on” training. Only NRI gives you all the parts 
and training you need to actually build a 3 1/2 
HP Clinton 4-cycle engine and learn from the 
inside out as you progress, And your training 
includes real professional tools, including an 
inductive tachometer, volt-ohm meter, torque 
wrench, valve spring and ring compressors, 
a full set of quality wrenches and more...all 
to equip you for learning and earning. 


Choice of Two Courses 

NRI's basic course puts special em- 
phasis on lawn and garden equipment, and 
teaches you the theory and practice of igni- 
tion, lubrication, cooling and starting systems. 


Its 30 “bite-size 
lessons concent 
one subject a 
to let you move at your own pace, 

give you greater clarity and faster learning, 

1 ame teaching techniques give you 
advanced training in the 45-lesson master 
course... training in the repair and servicing 
of a wide range of other motors including 
generators, industrial equipment, even 
motorcycles. You learn to service electrical 
systems, transmissions, clutches, power take- 
nd more 


More Training, More Value 
America’s oldest and largest home- 
study technical school, NRI has trained over a 
million students. And this experience means 
that you get the most in practical, effective 
training for your dollar. You get lessons 


Auto Repair 
approved by Richard Petty 
America’s winningest stock car 

racer says, “If you really want to learn 
how to repair cars, NRI is best.” In- 
cludes professional tools like ignition 
analyzer scope, diagnostic engine ana- 
lyzer, timing light, case hardened 
wrenches, and much more. Basic and 
advanced courses. Check postcard 
for catalog. 


Air Conditioning/ 
Refrigeration /Heating 
including Solar Technology 

Gets you into a wide-open, fast- 

growing area with practical training 
that includes lessons on solar heating, heat 
pumps, etc. Course is complete with profes- 
sional tools and window air conditioning 

unit for demonstration and troubleshooting 


s! 


developed and tested by professional educa- 
tors...expert help from instructors assigned 
to your course. ..a full set of quality tools 
...4 complete, working engine that you build 
yourself. ..the best training and value for 
your money. 

Find out for yourself how much NRI 
training can do for you. Send for the free 
catalog with all the facts and descriptions 
of every lesson. No salesman will call. Get 
started on your future today! If postcard has 
been removed, write to address below. 


Other income opportunities from NRI. 


practice. Two courses, with Master Course 
including optional training at York Institute 
Resident School at no extra charge. Check 
card for catalog. 


Electrical Appliance 
Servicing 

Good appliance repairmen are hard to 
come by. NRI trains you for your own full or 
part-time business in fixing everything from 
toasters to refrigerators and freezers. Step-by- 
step training includes professional appliance 
tester for fast troubleshooting. Check card 
for catalog. 


NRI Schools 
McGraw Hill Center for 
K Continuing Education 
co LIPA 3939 Wisconsin Avenue 
“be fi Washington, D.C. 20016 
| Hi 


225 YD. RANGE 


Trumark 
Wrist-Rocket 


or order direct $AOO rortege pei 
REPLACEMENT RUBBERS & LEATHER POUCH ASSEMBLY $1.50 
TRUMARK WRIST-ROCKET: P.O.BOX 1517, BOULDER,CO.80306 


CRAFTSMAN STOCKS 40 KINDS 


of fine 
WOOD 
Imported 
plus Over 4000 Items 
For Your Wood Shop! 


Without Using 
Oil, Gas, Electricity! 


Brand new old fashioned beauties! 
Authentic replicas of great grand- 
dad’s favorite heat savers. Beauti- 
fully crafted 100% extra thick cast 
iron. Last forever! Burns all night on 
loading, radiates heat into ad- 
g rooms. Pays for itself in fuel 
savings fast. Save more! Buy 
eliminate middleman profits. Sizes 
and styles to beautify your home. 

Write for FREE catalog “8 Ways To 
Cut Fuel Costs As You Beautify Your 
Home.” 


Discounts on STANLEY 
Power Toals 
Domestic and imported hardwoods! 
Fr veneer to 4 ‘thick- 
a lumber. Also thousands 
t 


nd Wa 
Cove Moldings e 
Sartore furni- 


E CRAFTSMAN Wood Service Co. Dept, B-18 
2729 S. Mary. St., Chicago, IL. 606 
Send new 152 page Craftsman sale. 1 enclose 
50e for handling, postage. 


jamo. 
J Mires 


ity 
se ee a l m 


~ 
Yankee Heritage Dept. psi78 
190 Range Road, Wilton, CT. 06897 


Build this 


heirloom quality 
Lifetime 


MUSIC BOX 


Cabinet Kit in your choice 
of Walnut, Cherry or Pine 
1042” high x 842” wide x 4” deep 


aie $2, 9 —_— 


Save . . . complete with Swiss movement 
and discs from $89.95 


Build a family heirloom that can last for gen- 
erations, This handsome, solid wood Cabinet 
t features pre-cut, mitred, easy-to-assemble parts. Cabinet 
Kit also includes easy-to-follow assembly guides. Purchase 
Kit complete with “Lifetime 31 Note” Thorens-Swiss Move- 
ment and 5 Swiss starter discs of 5 lovely melodies—a great 
value at only $89.95 in solid pine. Or choose solid walnut 
for only $99.95, cherry at $94.95. Movement also available 
separately if you wish to order later. All items postage-paid 
with this order. 


Catalog 


Tt 


WOODCRAFT COLLECTION LUV/ Cabinet Kit with movemeni 
1400 North Fruitridge Ave., Box 1174 L’ CO Solid Walnut $99.95 
Terre Haute, Indiana 47811 700633W 


O Solid Cherry $94.95 
700641W 
o Soia, rae $89.95 


Cabinent Kit alone: 
‘Solid Walnut $39.95 


100591 
[O Solid Cherry $34.95 
7 
O Solid Pine $29.95 
700617W 


Please send me postage-paid 
Thorens Music Box Kit(s). 

Enclosed is my check, money order or 
Master Charge/BankAmericard Number (in 
clude expiration date) for $. 


| Mr./Ms.. 
l 


Addres 


City. State. Zip. 
O Please send my FREE Woodcraft Collec- Movement only: 
tion Catalog only. OB [$70.00 700625w 


bem 


BUY DIRECT 


Jj n ar OPENER AND SAVE! 


© RADIO CONTROLLED from car transmitt 


CURITY door locks ti 
in car control any 


SAVE up to 
rect factory purchase and PP or UPS home delivery 
© GUARANTEED onc yeor @ FREE brochure 


HELPMATE Equipment Co.. PS178,_ Baroda, MI 49101 


(on tg 
Drain Flooded Cellar Fast 
Needs No Electric Motor or Ga Engine 


DO-IT- 


YOURSELF 


FINE GRANDFATHER 
CLOCK KITS 


STARTING UNDER 


$200 


(including West 
German movement) 

e Heirloom quality 

$ Solid 3/,” hard- 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 

© Easy to assemble, 
parts pre-cut 

® Solid brass West 
German chiming 
movements 

© Money back 
guarantee 

e Factory direct 
prices 

© Prompt shipment 

MASTER CHARGE and 


BANKAMERICARD/VISA 
ACCEPTED 


Write for FREE 
color catalog 


EMPEROR, 


CLOCK ÇOMPANY 


Dept. 432 Emperor Industrial Park 


Fairhope, Alabama 36532 
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NEW 

WIDE FIELD TELESCOPE 

Astroscan lets you enjoy clear, bright, wide- 
angle views of stars, moon, comets, etc. Com- 
letely portable, this unique 414”, f/4 New- 
fonian reflector houses top quality ‘optics. De- 
signed for ease of handling and use, Astro- 
scan weighs only 10 Ibs, and stands 17” high. 
What an instrument! 

No, 2001... 


$149.95 »,. 


FIND OUT HOW COLD IT WAS 
MAX.MIN. THERMOMETER 
This self-registering maximum-mini- 
mum thermometer shows high and 
low temperatures in 2° increments 
from —40 to +120F. See how 
temperatures vary in a day or why 
fuel costs are so high for a given 
period. Resets with magnet. Mount 
ing screws, 22x 1012". 


No. 71,478 .... 
$16.00,. É 


SUPER POWER 

FOR ANY AM RADIO 

Antenna assist has pulled 

in station 1,000 miles off! 

No wires clips, grounding. 
eee) Solid state. No batteries, 

tubes, plugs. 

No. 72,095 


$19.95 >» 
ULTRA SELECT-A-TENNA 
Wo. 72,147... $24.95 Pod. 


EDMUND SCIENTIFIC CO. 
Dept. N-02, Edscorp Bidg. 
Barrington, N.J. 08007 


Send GIANT 164 Page Catalog 
packed with unusual bargains. 


Name 


FOLLOW THE SPACE SHUTTLE 
IN FULL COLOR SLIDES 
Exciting artist's renderings of 
the current NASA Space Shut- 
tle Project. You get 20 full 
color slides of the latest de- 
velopments and plans: current 
testing, launching, accelera- 
tion, experimenting and maneu- 
vering in space, and more. Guide incl. 
No. 42,585 ... 


$8.95 s 


CAPTURE WASTED HEAT 
Save wasted heat from 
furnace, or boiler pipe. 


our stove, 
lip the 16 


heat-exchanger fins over a metal flue 
pipe (no tools req) 

lost is now captured. 
No. 72,149 


Heat normally 


$10.50 >: 


atalog 


TRACK & 
FORECAST THE WEATHER 

WITH YOUR HOME WEATHER STATION 
The Edmund Deluxe Weather Station 
combines high quality instruments 
with the best forecasting materials. 
Measure wind speed, barometric 
pressure, precipitation, tempera- 

< : ture, humidity, cloud types & wind- 
chill. Kit includes: wind speed indicator, rain gauge, holosteric 
barometer, thermometer, wet & dry bulb hygrometer, 372-pg. 


Weather Log, cloud chart, wind-chill chart, 
$79.50 >. 


and U.S. Weather Bureau symbol log. 
No. 80,216 
Send for your FREE 
164 page Edmund 
Scientific Catalog 
with over 4000 bargains 


EDMUND SCIENTIFIC CO. 


Dept. N-01, Edscorp Bidg. 
Barrington, N.J. 


Charge My C Amer. Exp. 


D ternan ¢ oo 


BAC VISA) 
Acct # 


omc 


J Ea 
2A D ORDER 


CAPTURE THE 
WORLD CLOSE-UP WITH EDMUND’S 


110 BINOCULAR/CAMERA 


Edmund Scientific introduces 
superior quality optics of a 
7x20 binocular combined 
with the simplicity 
of 110-cartridge 

loading camera. 

This new binocu- 

lar/ camera is a major 
breakthrough in image- 
sharp telephoto photography. Compact and light- 
weight (weighs just over 1 Ib), this instrument 
features: smooth center focusing; cartridge load- 
ing 110 size camera with click stop diaphragm 
(f/5.6, 8, 11, 16, 22, 32); metal focal-plane shut- 
ter (1/126 dec), brightframe image finder (im 
side right eyepiece); 7x-112 mm focal length line 
(30 ft. to infinity); and wide angle (9°) binocular 


oon 
$199.95; 


No. 15,100 
Leather Case No. 42,632 .... $19.95 Ppd. 


BUILD A WORKING 

DRY FUEL STEAM ENGINE 
Exact 6x814” replica of Sin- 
gle Acting Engine can power fà 
erector set assemblies, runs \ 
on dry fuel; you control 
speed, make whistle blow. . 
Adult supervision. 35 parts. = 
No. 72,202... 


$34.50 os 


g 


TAKE A GOOD LOOK 

AT NATURE, SPORTS & THE WORLD 

Precision 10X spotting scope with fully-coated 
optics. 30mm objective lens has twice the light 
gathering power of, standard 20mm lenses. Weighs 
1 oz. and offers a field of view of 183 


ft. at 1,000 yds. 10” long. 
mena $19.95 ne 
-izire 

J -ia 


C Please send me the following items | have 


Stock No. ay. Price 


Card # Exp. Date 


Sig 


Address 
City 
Zip 


30 DAY GUARANTEE Name 


NJ residents add 5% sales tax 


3 


You must be completely satis 


fied with any Edmund item or 


Address 


return it within 30 days for 
2 foll refund 


City 


State Zip 


SSS eS SS eee ee aa 


LOG 
SPLITTER D | 


22,000LB. FORCE 
INEXPENSIVE NON—HYDRAULIC SYSTEM 
23” splitting stroke in less than 8 seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical, Ideal for homeowners, ranchers 
and farmers. For free information 

THRUST MANUFACTURING, INC. DEPT.1001 
6901 S. Yosemite, Englewood. Colorado 80110 


MAK 


Wash-away without AIR POLLUTION 


E TRASH VANISH 


BURN IT ON THE SPOT 


Amazing incinerator burns 
trash on your premises, with 
no fuel, no fire hazard. Meets 
tough pollution laws. Simply 
light with a match and turn 
on the power. A high speed 
air stream makes TRASH- 
AWAY a super-charged fur- 
nace. Burns completely, 
without smoke, almost no 
residue. 110 volt. Outdoor 
use. Write for catalog, 
tree trial offer. 


Dept. PS 


EWIS & CLARK cininu 0 asas 


Glass Door Thermograte® unit 
converts fireplace to circulating 
heater. Boosts output 10 times! 


The average fireplace draws 12,000 cu. ft./hr. 
of warm air out of your house and pulls cold 
outside air in. It can cause a net heat loss! 


Put your fireplace to work. Dynamic Ther- 
mograte breakthrough cuts heat loss, can de- 
liver up to 100,000 BTU/hr. — “enough to heat 
a house”. 

Performance & quality guarantee. 

Enjoy the cozy charm of an open fire with the 
elegance and safety of glass doors. Add draft 
control to your fireplace and cure all smoking 
problems. Burn any solid fuel. 

Write for FREE Fireplace Heat 

Output Analysis & product data: 


Thermograte Enterprises, Inc. Dept S 
1639 Terrace, St. Paul MN 55113 
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“THE ORIGINAL" tubular 
fireplace grate 
dramatically increases 
heat output so you save 
on fuel costs. Open 
fireplace models available 
in 35 sizes. 


PELLET 
FIRING 
22 CAL. 
SNUB-NOSED 


REVOLVER 


FREE: Targets and 50 reuseable pellets 


This hard hitting target pistol looks and feels 
like the famous snub nosed revolver in use 
by most detectives. The cylinder swings out 
to take eight 22 caliber pellets and each 
revolver comes its own FREE supply of 
targets and 50 rounds of reuseable Pallets 
Only $3.95 plus 50¢ for postage and hand. 
ling. Your money promptly refunded 
‘ou're not completely satisfied. Not sold in 


jew York City. 
Honor House Dept, 97DR72, Lynbrook, N.Y. 11563 


“POWER AUTOMATIC” 
Pellet Firing Target Pistol 


and SILENCER 


FREE 50 Reusable 98 
22 Cal. Pellets only s1 


Rapid firing 22 cal. fully 9 inches long with the 
look and feel of an “undercover” automatic, Snap 
the “silencer” on or remove it for fast combat: 
type target practice, FREE 50 reusable 22 cal 
pellets and supply of targets. Money back guaran 
tee if not satisfied. Just send $1.98 plus 35c for 
postage and handling. Not sold in NYC 
HONOR HOUSE PROD. Dept. 97PW72 
Lynbrook, N.Y. 11563 
NY State residents add state and iocal sales tax. 


-let YOUR 
məaiL do 
the SNOPPING 


SAVE YOUR 
OA 


Use your custom plan or select one of ours. 
Cedar or Pine Log homes, leisure homes, 
and cabins from $3900. Plan book $3.50 


Dealership information pack $5. 


Wilderness Log Homes 
Rt. 2-PSID Plymouth, Wis. 53073 


Please send L Dealership information pack$5. 
O Plan book $3.50. 


Enclosed is $ 
Name 


Street 
Town 
State. 


World's First 
Solar-Powered Watch 
: 


Guarantees To Outperform 
; Any Watch Sold Today... 
Or Costs You Nothing! 


, The most accurate, most versatile, most rugged watch ever 


made. Makes all other watches obsolete. 


LOOK AT THESE EXCLUSIVE FEATURES 


e Clearly visible day or night 
e Side-window view simplifies reading 


» è Sun-powered—NO batteries to replace ever 
e NO need ever to reset calendar—not even 
in 31-day months and leap years N 


M you're tired of watches that gain or lose bme 
With a change in the weather it you're sick of 
replacing batteries... resetting calen- 
dars.. pushing buttons to tell me... straining 
your eyes to read the numbers in bright sun or 
dark rooms — then here's exciting news for you 
Alter more than ten years ol painstaking 
rch, Roger Riehl, noted expert in solar 
energy. integrated circuitry, and computer chip 
technology, has developed amazing SUN- 
WAʻ CH". the most accurate, most versatile, most 
rugged timepiece ev 


The Amazing Secret! 


‘An exclusive custom calibration breakthrough 
that—tor the first time in history —keeps your 
watch accurate to less than one second a month 

¥ (that’s five times better than the latest quartz 
Accutron) 

silicon solar ceils that are energized trom 
sunight, daylight, or an ordinary lightbulb while 
you're weanng the watch, the very same system 
used in communication satelites 
and a unique micro circuit computer elec- 
tronically programmed to display the correct 
month and day with NO resetting for the next 123 
years 
Other revolutionary features that make SUN: 

a WATCH" the most advanced timepiece ever 
include 
* Natural side-view window — lets you tel! ime, 
day, date without twisting your arm into an awk- 
ward position 
* Four varying light intensities built into viewing 
window —automatically adjust to available ight, 
display figures clearly in bright sun or pitch black 
* Exclusive "\C/Mos Brain” computer-on 
chip displays correct month and day —automa- 
tically adjusts watch calendar for long and short 

y months and leap years unti 2100 A.D. 

* Continuous seconds display — useful for 
pulsetaking, etc. 


Limited Warranty is YOUR Protection 
The Sun Watch is covered by a 2 year 
limited warranty issued by Riehl Time 
Corporation (Manufacturer of the Syn- 
chronar 2100), and included with your 
watch. A copy of the warranty may also | 


be obtained free of charge by writing to 
Beacon Scientific, 1114 State St., Suite 


233, Santa Barbara, Calif. 93101. This 
Warranty gives you specific legal rights, 
and you may also have other rights 
Which vary from state to state. 


Perfect for business people, 
housewives, teachers, ath- 
letes, anyone who needs 
split-second accuracy, de- 
pendable time in an attrac 
tive, durable package. 


CREDIT CARD ORDERS 
CALL TOLL FREE 
1-800-528-6050 


Ariz. Residents Call Collect 
602-955-9710 


* Miniature solar celis automatcally charged by 
Sunight. daylight, even ordinary light bulbs — last 
virtually forever. You never need to replace batter: 
ies. This power storage system is tne same 
type used in communication satelites. 
= Magnetically operated slide bars —actvate 
SUNWATCH"s many functions, including hours, 
minutes, seconds, day, date, month, speed con- 
trol, seconds countott, leap year 
‘* Permanently sealed Lexan module — pro- 
tected by U.S. and foreign patents until 1992 — 
encapsulates all energy cells, solar panels, quartz 
crystal, computer-on-a-chip, readouts — makes 
SUNWATCH" the most indestructible watch ever 
* Completely waterproof (you can safely 
suspend it in boiling water for 30 minutes) 
* Shock-resistant to 5000 Gs (crash it into a rug- 
surfaced brick wall at 90 mph without noticeable 
effect) 
+ Temperature and pressure resistant (treeze 
SUNWATCH in a block of ice for a year or wear in 
water 750 feet deep without damage) 
‘SUNWATCH’ is truly the most revolutionary, 
the most remarkable watch ever made. Virtually 
a perpetual time machine— years ahead o‘ 
‘replaceable batteries, jewels. and tuning forks. But 
‘dont take our word for it, 


TRY SUNWATCH* AT OUR RISK 
—THEN IF YOU DECIDE TO 
KEEP IT—SAVE $69.05! 

SUNWATCH’ sells in stores for $199.00. 
But you can wear it at our risk for 15 days— 
then it not completely satisfied, return it 
for full money back. But hurry. while this 
money-saving offer is still available. Ma! 
No Risk coupon today! 


NEVER NEEDS BATTERIES 


igs Tiny silicon solar cells gather and store 


replace batteries! 


EASY TO READ DAY OR NIGHT 


PP æ x x 
\ foe / 
Displays aat 


, Seconds on a vert 
dow which automatically adjus 
able light, is clearly visible in bright sun- 
light or in water 750 feet deep, 


NO RESETTING —EVER 


Micro circuit computer is programmed to 
display the correct month and day with 


Each watch hand engraved with your 
no resetting until 2100 A.D. 


name to label it yours for a hetime. 


MAIL THIS AMAZING NO RISK COUPON TODAY 


BEACON SCIENTIFIC 
1114 STATE ST., SUITE 233, DEPT.S-O, SANTA BARBARA, CA 93101 
C Piease rush me. SUNWATCHÍS) in smart, siimly-styled stainless steel — the same 


watch being sold in leading retail stores for $199.00 — for only $129.95 each. | will wear the 
watch for 15 days; then if not completely satisfied, may return it for a full refund 


C Piease send me____ SUNWATCHIS), gold plated with matching band — now selling in 
leading retail stores for $249.00 — only $159°95 each (saving $89.05). if not completely satis- 
fied, return it for a full refund. Please add $3.95 per watch shipping & insurance, 


Enclosed is $. Check or Money Order (California residents add 6% sales tax). 
CHARGE IT: (Check One) 
Damerican Express 

C Diner's Ciub 


coancsa# LI TIITII TITI TIT] wank #__ 


CIVISA (BankAmericard) (imaster Charge 


carte Bianche 


Issue Date__Exp. Date__ Signature _ 


Name to be engraved 


Name. 


Address 


Ciy. 
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Discover Air 
The Beautiful Way To Sleep 


Original 
Velveteen 


The World's Most Comfortable Mattress 
With Independent Air Coil Support 


The AIR COIL BED has become synonomous with the most revolu- 
gently but firmly supported by 100% air instead of metal springs 


SUP ER SALE su. UP T0 25% $8995 


King Size Now Ju 


ase send me the following red velveteen finished Air Bed(s). 


tionary and luxurious way to spend a third of your life. You are £ n n n n a 
le 


and stuffing. Many chiropractors agree the structured Air Coil Bed 
has unprecedented orthopedic value as a permanent mattress. 
Lightweight... Sensual... Adjusts to your comfort. The Air Bed is an 
experience in rest or play unmatched by any other support struc- 
ture. It takes the seasickness, immobility, and weight out of 
waterbeds. Yet, it gives you the same “give and take” sensation. 
‘Two people can'sleep on a full, queen or king size bed virtually un- 
disturbed by the other's movements. This is because the air coil 
construction - with multiple controlled air chambers - supports |] 
ir body evenly and independently. 

tore it on a shelf, take it camping. use it in your van, boat, sum- 
mer home, on a floor or in a frame. Sunbathe and float on it, All 
"high standard sizes;Twin-39°x74", Double-54°x74", Queen- 

, King-74"x80". Inflates in minutes with any air pump or 

cannister vacuum (Adapter included). Durable 20 gauge poly vinyl l 
cleans with soap and water. Repair kit included. 1 year manufac- 
turer's warranty. High Powered Air Pumps. AC pump operates 
from standard electrical outlet. DC pump operates from auto 
cigarette lighter. $29.95 each. Do not be confused by inferior 
imitations. This is the original, 
permanent, red Somer aicbed, 
‘once priced as high as $119.95. 
Because of recent direct-trom- 
manufacturer arrangements, we 
have been able to eliminate ail 
middleman costs and pass 
significant savings directly to you. © 


‘@CMI1977_ 


A Permanent Bed 


l King (tem 1374) 


W not satisfied | can return in 10 days for a prompt refund. 
ally 
$119.95. 
C Queen (item 1360) $89.95. 
DF (tem 1354) $79.95. 
Twin (item 1339) $59.95. 
‘Add $4.95 per bed for shipping and handling. 
Minois Residents add 5% sales tax 
C Air Pumps $29.95 ea. CI ACiltem 0004) C) DC(Item 0005) 
C Check or M.O. enclosed [7 Please Charge my Credit Card 
1 Bank Americard D) Diners Club D Carte Blanche 
C Master Charge C American Express 
Credit Card No 


et Charge No. Exp. Date 


MeMapie Lane Beoseneie m sore 312-595-046 
= eS eS M 


FREE 
COLOR BROCHURE 


QUALITY 
GRANDFATHER 
CLOCKS AT 
FACTORY DIRECT 
PRICES. 


m Completely finished 
and assembled 

m Kits with pre-cut 
parts 

m Beautiful solid 
woods (walnut, oak, 
or cherry) 

m Solid brass West 
German movements 

m Other clocks 
available 

m Prompt delivery 
Money back 
guarantee 

Send for free brochure. 

Telephone inquiries 


welcomed. 
205/943-5081 


ee l VIKING 


P.O. Box 998. Dept. FS. Foley Industrial 
Park, Foley, Alabama 36535, Visit our 
showroom, Highway 59, South of Foley. 


NOW ENJOY THEATER SIZE TV 
in your home with amazing projector! Just 
place in front of set (up to 25"), and enlarge 
5 x 6 foot TV pictures on wall. COLOR or 
B & W. Easy-to-build kit comes with COM- 
PUTER DESIGNED LENS and simple 11 x 17” 
plans. You supply scrap cardboard. Com- 
pares to $2,000, commercial projectors, yet 
kit is only $14.95, post paid. GUARANTEED 
TO WORK, or your money back. FREE BO- 
NUS GIFTS, if you order today! 36-TV recep- 
tion tips, where to buy almost anything 8% 
over cost, howto make $250/wk watching TV. 


SNOWHILL'S PS-1 Colonial Drive, Dept. B 


Christmas, 


THE WORLD'S MOST UNUSUAL fE 

DO-IT-YOURSELF CATALOG. gi 
POOR MAN'S 
rt 3 


ing 


gauge 


FEATURING: 
U-Build engraving machine 
U-Build power tools at a fraction of 
store costs 
U-Build antique furniture 
* Money making ideas, energy saving 
plans, time saving ideas, unusual 


boats! 


and panel trucks) . . . 


~- “à x 
INSTANT ALL-WEATHER PROTECTION 
for car, motorcycle or boat — 
whenever, wherever you need it! 


Now never again worry about rain, sleet, snow, dirt, 
t or salt spray damaging your ungaraged car. . | 
making those bad- 

weather months a living nightmare! 
Huge 12" x 25’ PORTABLE CAR GARAGE fits over and 
around any make or model car (even station wagons 
comes with 8 reinforced grom- 
mets for secure tie-down. Made of flexible, heavy-duty 
Stays pliable in sub-freezing 
weather, folds compactly for easy storage right in your 
trunk! Order extras to protect motorcycles, farm ma- 
chines, outdoor furniture and barbecues... . 


you starting troubles . . . 


clear polyvinyl. 


SUPER STRENGTH MODEL (12' x 25’) ALSO AVAIL- 
ABLE — made of extra strong, extra thick polyvinyl, 
with 8 reinforced grommets. Comes with protecting 


even small $ 


PORTABLE CAR GARAGE 


put it in your trunk. Ruj 
years! 


sss MAIL NO-RISK COUPON TODAY sasssa: 
AMERICAN CONSUMER, Dept. PGR-35 
Caroline Philadelphia, PA 19176 


Yes! Please send me 


(#005) Heavy Duty Model Instant Car 
Garage(s) at only $5.98 each plus 95¢ per 
Garage to cover postage & handling. 

—-(#013) Super Strength Model, Garages at 
only $8.98 each plus $1.25 per G 
gover postage & nandingi 

SAVE — Order 2 Heavy Duty Garages only 

$10.98 plus $1.75 postage & handling. 2 Super 

Strength Garages only $16.98 plus $2 postage 

& handling. 

If after receiving my order I'm not delighted, 1 

may return it within 14 days for refund (except 

postage & handling) 

Amount enclosed $. PA residents add 

6% sales tax. Check or money order, no CODs 

please. 

CHARGE IT: (check one) Exp. Date —— 

( BankAmericard/Visa_ [] American Express 

Master Charge 
Bank Number 


Credit Card #. 


ways to use tools, arts and crafts, 
poor woman's section, plan for the 

|, man with everything .. . plus much, 
much more. 


Send $1.00 for Catalog to Dorsay, 
Attn: The Poor Man, Dept. P5178 


240 Kinderkamack Rd., Oradell, N.J. 07649 
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tape for secure coverage in severest weather — only 
$8.98! 
No risk money-back offer. If not delighted, return within 
14 days and your money will be refunded in full (except 
postage & handling). MAIL COUPON TODAY! 

© 1977 American Consumer, Inc., Caroline Road, Phila., 


Name 
Address. 


City. 
3096 


Apt. # — 


State. Zip. 


PA 19176 


al 


" 


Fas CLOCK PARTS 


1000's hard to find parts for antique and modern 
clocks. New Movements e Tools e Supplies. 

Send for 180 Page Illustrated Catalog. Price: $3.00 
Catalog Price Refunded with $20 Order 

CLOCK REPAIR CENTER 


1.220-17 Jamaica Avenue, Queens Village, New York 11428 


Thief Jumps Ignition 
Car Stalls - Can't Steal 


theft 
pi stly alarms. Key or 
Jump starts engine, but stalls “’dead’’ 
in 8 seconds until hidden GAC reset. 
Installs in few minutes, 2 wires. 
$19.95, plus 90¢ post. 
APPLE SMITH 
1519 York Rd., Lutherville, Md. 21093 


BASEMENT TOILET 


Flushes up to existing sewer or 
tic tank by powerful, self-contai 
pump operated by normal wi 
Pressure. No digging up floors. Clog 
ant, easily installed. Make 4 
into gar den, ad 
t with pri 
literature. 
SANDERS, Dept. J-26, Box $2102, Houston, Tx 77206. 


Gard-A-Car - a major step 
Protection. No 


ONE MAN 


Portable Belsaw goes 
right to the trees — 
turns out smooth, true cut 
of lumber every time. No ex 
perience required. Saw your own) 
F logs or lumber tor others and make 

‘excelent sparetime income—no crew is 
needed; For power, use tractor PTO or 
other iow HP diesel or electric unit 


SAWMILL 


RRA 
r A 
x 
E nea 


Sand postcard far FALE details! No Obligation @No Salesman Will Call 
BELSAW MACHINERY Co., 4108 Field Bldg. Kansas City, Mo.64111 


WA 
X 


NNN 
San 


S 


SS 


Ws 
Ta 


Classic films at 
mail order prices. 


Blackhawk Films, the nation's leading distributor 
of home entertainment movies, is offering three 
of its most popular film classics in Super 8 
sound or silent at half price for a limited time 
only . (Over 15 min. ea.) Now 
Buster Keaton’s Silent 8.49 
COPS Sound 14.99 
W.C. Fields’ Silent 9.99 
THE DENTIST Sound 16.49 
Laurel & Hardy's Silent 13.99 
TWO TARS Sound 


800-553-1163 
(phone invalid in lowa, Alaska & Hawaii) 
Please mention order #3793 


Dacha Bui ke 
3793 Eastin Phelan Building 


Davenport, lowa 52808 
Video casette catalog also available 


Earn $200 Weekly In Yo 


ur Spare Time! MAKE 


Custom Picture Frames 
Automatically! 


=< 


Have you ever tried to buy a picture frame for a 
valued picture, only to discover that no matter how 
outrageous the price, there was no way you could 
get a perfect fit? 

The truth of the matter is that standard size 
picture frames cost an arm and a leg, no matter 
how cheap they may look. And, if you want the 
frame to fit your picture (rather than finding a pic- 
ture to fit the frame), the only way you can do it is 
to have one custom made. 

Today millions of people from coast to coast need 
frames—lots of them. That's why custom picture 
framing is such a profitable opportunity. Everyone 
needs picture frames! That's why you can easily 
earn $200 in your spare time! 

Perfect Joints, Magnificent Picture Frames 
Made Easy! 

Thanks to space age metallurgy and precision en- 
gineering, Clamp-N-Saw Mitre Tool_now lets you 
make picture frames the fast way. This automatic 
tool eliminates tricky measurements so you produce 
perfect picture frames faster than ever. 

Clamp-N-Saw holds your moulding fast for cut- 
ting, gluing and nailing. Thus, you get professional 
frames, each and every time! it's simple to use. No 
corner’ clamps are needed, Holds all mouldings 
from 1⁄4” to 4” wide. Rollers guide saw and pre- 
vent any wobble. You get perfect cuts from 45° to 90°. 


49 Riverside Ave., Westport, CT 06880 


akai CREDIT CARD CUSTOMERS CALL TOLL-FREE (800-243-5592) ————o 
e JOHN STURGES HOUSE, Inc. Dept. B-101, 


28 REASONS WHY THE 
FRAMING BUSINESS 
IS BOOMING! (Everyone 
Needs Frames!) 
+ Oil Paintings © Stamp 
= Photographs Collections 
e Lithographs œ Fluorescent Art 
* Charcoal + Pen & Ink 
Sketches Drawings 
e Children's * Serigraphs 
Art +30 art 
Needlepoint © Rubbings 
iplomas + Montages 
oin + Mosaics 
Collections + Mirrors 
+ Velvet Art» Samplers 
* Watercolors» Certificates, 
* Woodcuts œ Butterfly 
* Reproductions Collections 
*Crewelwork + Gem 
« Etchings Collections 


A lucrative business you can 
manage part-time or full-time 
right in your home! 


Earn $200 Weekly In Your Spare Time! 

Now anyone can get in on the profits. All, you 
need is a Clamp-N-Saw Mitre Tool, a good back 
saw and a few simple items you may already have 
around the house. Our free handbook, Easy Income 
From Custom Picture Frames, is included with 
every order. If your Clamp-N-Saw Mitre Tool doesn't 
earn back twice what you paid for it in the first 30 
days, return it for a speedy refund—and keep all 
the profits you've made. Look around your own 
house and see how many things need framing— 
your friends and neighbors all need frames too: 


OUR ABSOLUTE NO-RISK GUARANTEE 
Our special price for the Clamp-N-Saw Mitre Tool 
is $21.35. If your tool does not earn you at least 
twice the cost of the tool ($21.95) within 30 days, 
we will refund your purchase price immediately! 


Complete Instructions for 
Starting Your 


Own Framing | _A LIFETIME TOOL! 
Busine: Solid Aluminum Alloy 
Include 

FREE With 

Order! 


Please send ...... Clamp-N-Saw MITRE BOXES for$21.95 plus $1.00 

shipping and handling on no-risk money-back guarantee! = 
[C American Express ( BankAmencard [) Master Charge ; 

CHARGE IT: Carte Blanche  [ DinersCiub Exp. Date. TAA, 

Signature -. Account 3. "ACCURACY BUILT IN! 


C SEND FREE With Order booklet on 
PRINT NAME 


Move! 
. CUT—Saw Can't Wobble! 


ADDRESS 


. NAIL OR GLUE. 
. RESULT: 100% PER- 


STATE. 


ZIP. 


i 

I 
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I 

1 

1 
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| Enclosed is $ « (CT resident: 
I 

1 

1 

i 

I 

1 


OThe John Sturges House, Inc., 1977. 
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UT us PRove n TO You! 
WRITE US TODAY... 


RELIABLE TIRE DIST. 1109 Chestnut St. Camden, N. J. 08103 


NEED THREE PHASE POWER 


‘The “THREEPHASER" allows you tooperatethree — gyiy 
phase motors 1 thru 7% horsepower from 220 volt ¢ ON L\gg 
single phase power sources. Rugged — heavy duty $ 3O) 
Z patented unit built to give many years of 
satisfactory service. Free literature on request. Thousands 
of Satisfied users. Distributorships also available. 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, Box 465C, Maitland, Fla. 32751 Tel. 305-862-3038 


WASTE OIL HEATER 
© Proven o Smokeless è Odorless 
You can beat the energy crisis 
in shop, farm, home, or business 


ise any type 


DEALERS INVITED 


LENAN ENTERPRISES 


BOX 94 


87,000 BTU MILTON, WISC. 53563 


PORTABLE STEAM CLEANER 


“Steam in 60 Seconds” 


CLEAN — Sz Aearier, howe 


|— mowers. 3 year guarantee on 
fire bos ‘Uses liquid soa 


WEDCO MFG., INC., Dept. S-6, 
Box D, Jackson, Wyoming 83001 
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Scientific How Way to Get EXTRA HEAT 
Without Using Extra 


BASEBOARD 


Set of 4 only 549° 


Fuel! 


INSTALLS IN SECONDS WITHOUT TOOLS! 


NO MOVING PARTS! 


Works whether you have hot air, or have baseboard or 
standing radiators — no matter what fuel you use! 
You start to get extra heat in any room the “instant 
you attach this sensational device to any radiator 
any baseboard heater . . . any hot water or steam pipe 
or any exposed hot air duct in your house or apartment! 
Each unit you install instantly adds an extra 30 square 
inches of scientifically-designed heat-radiating alumi- 
num “fins” to any heat source you attach to it! And it 
clips on in one second — remove it just as fast when 
you move to another home. 
‘AMERICAN CONSUMER, Dept. HHO: Phila 
Yes! Please send me __~_ (HHO) set(s) of 4 Instant Alumi: 
num Radiators at just $4.98 per set plus 75¢ to cover postage 
& handling 
SAVE! Order 2 Sets for only $8.98 plus $1.25 postage & han- 
dling 
3 Sets for only $12.98 plus $2 postage & handling. If after 
feceiving my order i'm not delighted, 1 may return it within 
14 days for refund (except postage & handling) 
‘Amount enclosed $______ PA residents add 6% sales tax 
Check or money order, no CODs please 

Canadian Customers ple 
Mail Store Ltd., Dept. 
(Ontario & Quebec reside 


8241-002 


You're the Boss on 
CONOMY 


POWERKING 


€ tractor 
Now 12, 14 


Puts power in your hands to do big jobs 
like no other tractor. All-gear drive con- 
verts nearly 100% of horsepower into work 
saves gas too. Big wheels, high clear- 
ance, extra weight and traction to handle 
20 big, productive attachments. Mow 3 
acres an hour, plow, till, bulldoze, remove 
snow, split logs, etc. Competitive price. 


Send for free color catalog. 


City STATE, ZIP 


AMERICAN BUILT 
| [Economy 
| 


POWERKING' 


1005 A-15 Anoka Ave., Waukesha, WI 53186 


NO-RISK COUPON TODAY « 
iphia, PA 19176 


! NO ELECTRICITY! 


This winter, stay warmer without getting poorer 
order your set of 4 today to make up to 4 rooms 
warmer, or use all 4 to make one room toasty! Extra 
sets of 4 available at a savings — get plenty and mod- 
ernize your entire heating system. They make welcome 
practical gifts, too. If not delighted, return within 14 
days and your money will be refunded in full (except 
postage and handling). MAIL COUPON TODAY! 


© 1977 American Consumer Inc., 
Caroline Rd., Phila. PA 19176 


CHARGE IT: (check one) Exp. Date 
BankAmericard/Visa 
( Master Charge Bank Number 


American Express 


Credit Card 3. 


I Š 


Address. Apt. =——_ 
City. State Zip. 

ase send orders to 

HHO, Ontario 


jents add sales tax) 


In the Viking Clock 
Dealer Program you can 
work at your own pace 
and make thousands of 
extra dollars. Build 
grandfather clocks, 
mantel clocks and others 
for re-sale and distribute 
clock movements and 
finished clocks. Viking 
clocks are crafted from 
beautiful hardwoods 
(black wainut, oak, 
cherry and mahogany) 
and movements are of 
West German manu- 
facture in solid brass 

To qualify, order three 
movements (minimum). 
As a Viking dealer the 
prices you pay are 
greatly reduced. For 
example, the Series 111 
movement, regular retail 
$114, you pay $88 

Start earning money 
with a nationally adver- 
tised company ina 
proven program. Write 
or call Viking Clock 
Company today for 
more information. 


WIKING 


CLOCK COMPANY 
Viking Clock Wholesale 
aai Division, Dept. PS 

P.O. Box 998, Foley Industrial Park 

Foley, Alabama 36535 

205/943-8839 © 205/943-1244 


BUILDING 
CLEANING 


CLEANS BUILDINGS CHEMICALLY 


Proven system instantly | 


cleans any brick or stone. $485.00 
Now you can clean homes and PROFIT IN 
nildings — any brick or stone 

rfa cer aumum or wood © aeae 


ing, steel and concrete, ete. 
wiih a low-cost chemical 


stem that removes years of 


grime instantly and harmless- "Completed cleaning 


ly, Simple method. No skilled a home in one day 
labor required. Just spray our arned that 
exclusive chemical on the sur- 

face and rinse it off with cold — Richard V. 


NEWEST, FASTEST-GROWING, AND MOST- 
PROFITABLE SERVICE BUSINESS IN THE WORLD! 


THE MARKET IS ENDLESS... 

© Brick, Stone and Aluminum 
Siding Homes 

© Commercial Buildings, 
Store Fronts and Signs 

@ Industrial Factories and 
Plants 

@ Schools, Churches, Hospitals 

@Government and Municipal 
Buildings 

@ Smoke and Fire Damage 

@Grafiti Removal 


@ Mildew, Moss, Algae 
Removal 


“All last month I 
grossed over $1000 
week.” 


Pet fohn H. 


GET STARTED NOW! 


Join our team of trained 
professional dealers. 


ent 
You seed. 


eesrabply every inc 


THIS IS NOT A FRANCHISE NO FEES OR ROYALTIES 


MEANS 
BIG MONEY 


YOUR “HIGHEST” PROFIT 
OPPORTUNITY FOR 1978 


THE DEMONSTRATION 
SELLS INSTANTLY! 


CLEAN IT TODAY... GET PAID TODAY! 


Write or eal Mr, David A. Sheridan (216) 292-4727 @ || 
NATIONAL SURFACE CLEANING CORP® | 


ee el 


SPLIT-IMAGE TRANSIT 


The Most Revolutionary 
LEVEL & INCLINE 
MEASURE 

Ever Made! 


Brick laying 
Cement Work 
Survey’ 

Ete $ 


plus $1.50 postare 
This simpl ingly accurate instrument 

tates level and measures incline down to a fraction 

wubble type or string levels obso- 

but shows exactly how 

one person, using the 


leatherette 


image transit and 
perform any levelin 


get supplied with it, can 


thinness of a dim 
Send check or M.O. 10 day money back guarantee 


Dept. PS-18, 1864 E. US-23 
J.W. HOLST, Inc. Fist Tawas, Mich, 48730 


PRESCRIPTION EYEGLASSES `\) 
BY MAIL 


Your own doctor's prescription will be 
filled, or your present lenses duplicated. 
Large selection of the latest fashion frames. All 
types of lenses available. Quality, accuracy, fit 
guaranteed. 


SEND FOR FREE FAMILY CATALOG TODAY! 
PRISM OPTICAL INC, Est 1959 
Dept. P18, 10992 NW 7th Ave, No. Miami, Fla. 33168 

FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


jalce lighter | * 
than any Arctic 


boot you've ever 
tried. ¥ 

Civilian version of 
U.S. Army boot 


people created by Uniroyal 
m for below-zero- 
degree en- 
vironments. 
Tested at 
-IF 
100% water- 
proof. Famous 
Red Ball fit 
and comfort. 
Made in 
U.S.A. 

For special 
people 
like 
you. 


For information. write 
Lightfoot, Uniroyal 
Special Markets, 
Pe PO. Box 455, 
Naugatuck, CT 06770 


IGHTFOOT 


* Money back if you don't agree. pram 


Unadorned 
power tools 
...they do the 
same job as tools 
costing up to 5 times as ‘much. 


NOTE: Take advantage of these same low pr 
at our Royersford factory showroom at ‘ath and 
Spring Sts. (9 0 weekdays, 9 to 12 Sat 


We skipped the chrome to save you money... but 
we did not skip anything on performance. "ncivally, 
we skipped more than just chrome, we cut out 
every ‘costly frill that wasn't absolutely neede 

Our tools are not exactly flashy. We 
re the first to admit it. But in arti- 
cles covering test results on AMT tool: 


mp here motor 
g full L hp. 7 Ibs. (Purchased 


Y, $34.85). With any $9980 


sel 
AMT ma nine here. 


Brand 
de 


written by leading publications such 
opular ce, our tools have 

praised over and over again. In spite POWER SAW 8” tilt arbor saw . . . cross- 
of their low prices, our tools are full cuts, rips, mitres, cuts, com- 
scale and offer full performance and pound angles, dadoes, coves, moldings. Completely 


assembled with ground cast iron table, 
safety guard, splitter, mitre gauge. 
Less blade, motor. Rip fence for 
easier work alignment. $5.50 add’ 
bearing model. $9. 


precision. 
HERE'S HOW WE DO IT... 
tools should sell for five times the 
our tools do the same job... with 
racy, ease and speed... and will last at least as 
AMT tools cost less to make and are sold 
direct. They are bona fide quality power tools used 
by serious amateurs and professionals alike and if 
sold in retail stores would be much higher in price. 
We use no magic, let's be specific: 
SIMPLICI iT tools are soundly engineered 
to eliminate ‘every frill and gimmick—to minimize 
material and production costs. Machined parts are 
used only where they're nee Unadorned cast 
iron and aluminum save you a fortune. 
DIRECT-FROM-FACTORY SAVINGS... You save a 
bundie, yet we offer a double guarantee backed by 
a 45-year-old company with millions of satisfied cus- 


First, we don't claim our 
rice! Just that 
ihe same accu- 


ichments. 
ibs., f.0.b, factory. 


FREE OFFER, $ 

cabinet base plans, .. . geo 
with one piece of 3⁄4” plywood, convert 
your $39.60 saw into a floor model with 
a huge 27” x 24” top. Takes cabinet rip 
fence, $6.50 add'l. 


BELT SANDER 


A precision unit. It changes 


from horizontal to vertical in 


tomers... and hundreds of orders pour in ta ve 

LARGE VOLUME. Our own foundry and large mass Seconds. Heavy, sander includes 4” x 36” sanding 

production facilities plus large buying power all belt. Uses % h.p. or larger motor. oey drive 

work to keep costs down, and mul ive spindi 
s 


STANDARD „Our designs use 


Taare items WINTE Ar, poss add'l. 
Og, 2. ing custom-made parts we pass on tre- 18 ibs., f. 
Yo mendous savings to yO ol 
you are looking for power tools n 
that perform, like units costing, many 3’ wood LATHE . «6% swing 
times our low prices, order today and you'll sary aa le tition and, 3 


eee closer to many hours of woodworking ‘satisfac: 
Bi 


ive a Cast en 


units. 
Lever action tail stock, 
two-speed pulley, fits 


JOINTER-PLANER 


pre 
ound adjustable tables. For planning. ints, bevels, 
uts to 14” depth. Fence adjustable 0° to 50°. Sti 
Knives, dual guards. Use an} 
tor. Precision ball bearing 
trial model, 

ibs., f.0.b. icon. 


eel 


4” 
$2.80 addi. 15 tbs, 0.6, factory $9490 
12" swing. Industrial 


4’ WOOD LATHE ;;; 135," ngusta 


$75, units, Tubular steel bed rails, screw action ta 
stock, 3-speed pulley. Use any motor. 3 high speed 
Sane chisels, $7.81 


$2. tbs. 
fob. factory. ¢ 
Set of 8 turning ch 4900 


DELUXE BALL BEARING 4° WOOD LATHE... 


12” swing, similar to 4’ model with oti duty, double 
shielde lubriceted 4 for-life ball beai 3 high speed 


s, $7.80 add'l. 4” face plate, sh g00 


x2 ‘30 aid "0 ibs., f.0.b. factory. 
Makes beads, cove 


WOOD SHAPER KIT sit, 


and-groove Joints, 


Indus: 
dd'l. Wt. 19 


TWO GUARANTEES 


10-DAY MONEY BACK GUARANTEE 


Pay the return shipping charges. 


10YR. FULL SERVICE GUARANTEE 
Any part or parts of these AMT power 
tools (except motor which carri 

year guarantee) which become in 
tive for any reason within ten years 
ater purchase date will be repaired or 
replaced by the factory with no cost to 
the purchaser other than postage 


AMERICAN MACHINE & 
4th & Spring St, Royersford, 


hold 
9 ibs, 


fs h. 
cutters optional 


BUY AGILE 
USE THIS HANDY 
ORDER COUPON 

Now 


AMERICAN MACHINE & TOOL CO., R |, Pa. 19468 
Please send me the units checked. Payment in full enclosed $________o 
$5, deposit each item enclosed, balance C.O.D. | must be fully satisfied or will return 
unit within 10 days for full refund. No questions asked. 
O 8" Power Saw at $39.60 G.E. Motor [ $29.90 (with other item) 

O Standard Rip Fence at $5.50 O $34.85 (purchased separately) 

[0 Long Cabinet Rip Fence at $6.50 O Wood Shaper Kit at $29. 

0 Ball Bearing Spindle at $9.50 [ Opt. Hold Down Assembly at $4.50 
O Belt Sander at $37.00 oo Swing 3 Lathe at $24.9 

( Disc Sander Attachment at $14.50 p to Swike 4° Lathe at $43.00 

D, Mitre Gauge for Sander at $2.95 O Deluxe Ball Bearing 4’ Lathe at $59.00 
O Jointer Planer at $48.60 [Q Face Plate $2.90 any lathe 

[O Ball Bearing Spindle at $10.00 Turning Chisels $7.80 f above 
NAME_ O Set of 8 Turning Chisels $20.90 


ADDRESS. 


ZIP. 


CITY. 
CO 


OM nnn 
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Men- Women! Make Money In Your Own Home Business! N 
FREE 


“I STARTED WITH $100 Dti 
AND MADE MILLIONS ZON 
IN MAIL ORDER” 


You can make a Mail Order Fortune much easier today. I want to help 

you but: If you are looking for a get-rich-quick-scheme. . . please turn the 

page. I did not get rich overnight. But I can tell you that within a short 

time in mail order I was making more money than any of my friends. The 

millions came later. . . and I owe every penny of it to mail order! If you 

are ambitious and willing to follow directions. . . I will help you get start-| 8L. MELLINGER, 
ed on your way to mail order success! wasn Toan; 


Internationally known 
Mail Order Expert. 


YOUR HOME reveal my Drop Ship Plan that starts 4 

MAIL ORDER BUSINESS you with little or no product invest- | pas! Paar patient 

gs a few hours a week parttime at the start! Ment. Buy one at a time or in quantity. | in my garage, | had less 
en branch out into full time! Keep present 1000's NEW PRODUCTS than $100. I discovered 
income while adding welcome “second in- EVERY YEAR how to make Mail Order 


come,” Use Mail Order profits for travel, sav- With my Plan you get free Member- | pay big. Today my busi- 
ings, education, retirement. It’s up to you, ship in International Traders. Vast world | ness empire spans the 
T learned long ago the success secret in wide organization keeps you supplied | globe. .. 1,253 acres of 
Mail Order is picking the right product. I with new products every month to sell | land, oifice buildings, 
reveal in my Free Course 3 tests your prod- by mail or other ways, Members also | warehouses. My Plan 
uct must pass to be a Mail Order winner! I'll attend my personal seminars held in | lets you use my ex 
show how to make up simple little ads that cities near you. Mail coupon for Course | ience to make a fast 
bring in orders and cash, Everything I tell you and home business report. No charge or | surt in your own big 
is based on my own success. I know it works. obligation, No salesman will call! Find | Profit home business. 
BUY BELOW WHOLESALE nut what Mail Order holds for you! 
FOR BIGGEST PROFITS 
Imports are great for Mail Order. I travel Maela T RO: 4° Mere) 0] =t-] -Movele] 10). | 
the world searching out new imports you 
can turn into quick profits. Start with 24,221 į The MELLINGER Co., Dept. G2241 l 


best selling imports. Deal in z il 
Buy Below Wholesale ‘direct. Sora. crates 6100 Variel Avenue, Woodland Hills, CA 91367 


supplier, You keep all the profit. I willalso | Send Free Mail Order Course . . . Show me how if 
can start a Mail Order/World Trade Business of my 
ACTUAL CUTS OUT GREEOY IT. MEMBER STRIKES » OWN. There is no Obligation; no salesman will call. 
REPORTS MIDOLEMEN, nmake IT RICH, I 


mene | Name = = 
MONEY try without investment in Address _ 


ca, Ow stor 
ai Tee: Canada stock” CM, Pennsyvania J 
©1977 INTERNATIONAL TRADERS ao Y Zo 


ee AEE.. 
Save 3 days, give ZIP for fast reply === — = 


Free Heat And Humidity For Your Home 


DRI—AIRE HEATER Stop wasting your warm 
electric clothes dryer air. 
Direct it back into your 
house for added heat and 
humidity. 


Tremendous savings—will 
pay for itself in 2 months 
in energy savings and 
comfort. 


Easy to install, instructions, 
clamps and screws included. 


Not for use with gas dryers 


‘Send $14.95 Cash, 


TOTAL ENERGY, INC. esi 


Route #2; Columbus, Wisconsin 53925 
Price Includes UPS Detvery 


REPAIR HYDRAULIC JACKS 
Earn while you learn at home. Mi 
hi 
stations, tracking ms, body shops 
Fingers, factories and farms need serv. 
icing... most of which you can learn 
to repair, We show you HOW. Start 
spare time in yout basement or ga 
‘age. Big opportunity for mecha 
O ACINOW wit to toler Me PS 


nate bana 
HYDRAULIC JACK REPAIR MANUAL CO., INC, 
G. P. O. BOX 3 o STATEN ISLAND, N. Y. 10314 


NEW JUST APPROVED 
GAS SAVING DEVICE 
Tests by Gas Co. Show 20% SAVINGS 


DO IT YOURSELF w/simple tools in 1⁄2 
hr. Send $3 for booklet. 
Capt. H. Parker, USAF Ret 
Box 36025 Grosse Pointe Mi 48236 


If you’re a man who likes to work with his hands ... you can 


Start a Business of Your Own, 


Get ready now for a happier, more secure future—start a bus- 
iness of your own. Discover success with the automatic Foley 
Saw Sharpener. It’s the machine that has enabled thousands 
of men to have a stable, profitable full time or sparetime 
business that grows and grows and brings in cash every day! 


Earn $8 an hour with FOLEY SAW SHARPENER 


A precision machine...a time-tested, use-proven sharpener that 
turns out a perfect job every time, yet so easy to use, you need no 
experience! Set it up in your basement or garage and earn cash doing 
high-profit sharpening in your spare hours. And, best of all, the re- 
peat Basiiats builds every day! 


Profit of 90c on Sea make big profits on every sharp- 


ning job—and, there’s no selling, no 
every $400 canvassing and no experience necessary! 


Foley will help you get 
started with minimum 


Name. 


FOLEY wre. co. 


1045 Foley Bldg., Minneapolis, Minn. 55418 
Please Send Me Free Information 


investment. No franchise fee. 


Address. 


Write for complete in- 
formation. No obligation. 


City. 


State. Zip. 


PHONE 
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A Full-Feature 
forkbench at an 


Huge 12% sq. ft. 
surface area 
Solid rock maple con- 


laminated top 

Massive vise jaws will 

hold even delicate work | J 
e Available in kit form too! St 
« Easily disassembles for moving 
Until now, quality home workbenches have usu- 
ally been too expensive and too small. This 
bench is available direct from the factory at an 
incredibly low price. 

GARDEN WAY RESEARCH, Dept. 81101W 
Charlotte, Vermont 05445 


U FREE! POWERFUL MUSCLES FASTI 
Fantastic New Discoveries in the science of 
bodybuilding. Add inches of powerful mus- 

L les to arms, cl t, shoulders and legs. Se- 

peet on trimming the waist with 
modern methods----fast! FREE BO 1 

iniversal-K, Box 6694, Detroit, MI 482408 


eo 


This new invention is ideal for every guitarist.. begin 
er or profesional. Six precision tuned ceeds make 
exact tuning a snap. Just clamp onto your guitar, 
then adjust the strings. When the proper pitch is 
reached, the corresponding reed vibrates, Just as 
as that! Ideal for 
bands or combos, Tunes 
all instruments to exactly 
same pitch. 


$7.95 plus $1° 


shipping and handling. 


ultr; 
OK! 


ü @ © _ Money back guarantee. 
ED SALE Studio 954-R, Grand Island, Fla. 32735 


Telephone Listening Device 


Record telephone conversations in 
your office or home. Connects 
between any cassette or tape 
recorder and your telephone LINE. 
Starts automatically when phone is 
answered. Records both sides of 
phone conversation. Stops recorder 
‘when phone is hung up. This device is 
not an answering service. Size 1” x 
114" x", Call (305) 725-1000 or send 
$2.00 for a catalog of transmitters, 
voice scramblers and other specialty 
Itema to USI Corp. P.O.Box B2052, 
Melbourne, FL 32901. 


DON'T QUIT SMOKING 


before giving my pipe a 30 Day Trial 
Inasar Imen” 


U.S. Patent 


; ‘smoke 
Carey Pipe for 20 days. Write today for FREE trial offer. 
E. A. Carey, Dept.4624,3932 N. Kilpatrick. Chicago. Ill 60641 


SEND FOR 


GOVT. SURPLUS 
CATALOG 


SAVINGS TO 90% 


INDUSTRIAL + MFG. 
BARGAINS IN MARINE + 
AIRCRAFT + AUTO + 
HARDWARE 
‘Send 50¢ (or $1 for fast delivery) 


$ AIRBORNE SALES CO. 22» Ps7: $ 


48501 Steller Dr. PO Box 2727. Culver City, CA 90230 ae 
A Satisfying Customers Worldwide Since 1945 ye 


SOR bb bb bbb bt be 
SO bbb bt bt 


Take Your Own Blood Pressure Electronically 


ELECTRONIC 
BLOOD 
PRESSURE 


A professional kit by 
Marshall Electronics 
for the easy taking of 
blood pressure read- 
ings 

* No more hard to use 
stethoscopes, listen- 
ing is done ELEC- p= 
TRONICALLY. Sentronix, Inc. 

* Compact. measures 15139 Lapeer 
blood pressure using "Port Huron, Mi. 48060 
Hashing light and | Seng me__ Model 10 Astropulse Kit(s) at 


sound in conjunction 
wins a stanara 1339.99 each. A6432 S0p 
B 


needle indicator. a 
+ Comes complete with ‘nd 


i 
1 
1 
1 
i 
1 
i 
1 
1 
1 

instruction booklet 
= A great gitt for any- IC Check or M.O. enclosed. i 
one interested in jo Charge C] VISA C] Master Ch! 
home monitoring of § H 
blood pressure. Can p i 
be used anytime i 
anywhere [i 
1 
i 
1 
[i 
1 


iame 
jaiten Zip —— 
iay ———— st 
1 


1 Signature 
f 


Credit Card 
Holders 
Call Coll raS ees 
GU CUT OUT AND MAIL THIS COUPON 
DISTRIBUTED sernrorez 
bY 5139 LAPEER, PORT HURON, MI. 48080 


Superior. 
The Mason & Sullivan 
Clock you build. 


The finest woods and 
imported movements 
distinguish Mason & 
Sullivan’s 19 different styles 
of floor, wall, and mantel 
clocks—all replicas of classic 
antiques. Send $1 for catalog 
and plans to build grand- 
father clock shown, or 50¢ 
for catalog alone to: 
MASON & SULLIVAN CO. 
Dept. PSJ8/39 Blossom Ave. 
Osterville, Mass. 02655. 


SUPER STRIPPER 


FASTER, CLEANER 
EASIER, than any 
other way! 


© Furniture 
© Wrought Iron, 
Masonry 


Hundreds more big 
and little jobs 
Never buy expensive, paint removers 
again. Caustic chemical removers are 
dangerous to skin and eyes and highly 
flammable. Works on a new principle to do 
the job cheaper, 
Made of solid 
High-speed “whippi 
paint, rust and scale vanish as if by magic! 
BOATS, HOUSE SIDING, does all 
&) big jobs in a fraction of the time 
‘STOPS RUST DEAD, strips rusted 
spots down to the bare metal 
ko fast! Cleans masonry and swim- 
7 ming pools effortlessly. 
SAFE TO FINE FURNITURE when used as di- 
rected. Leaves a satin smooth finish, ready for 
paint or stain, No sanding needed (won't 


‘wood grain as liquids do). 
FULL WARRANTY and instructions included 


CREDIT CARD CUSTOMERS CALL TOLL-FREE (800-243-5592) 
A STRIPPER (Dept. RS-29! 


19 Riverside Ave., Westport, CT 06880 I 
SUPER STRIPPER(S) @ $12.95 ea., | 


$5 Polisher! 


Please rush 


| two for only $23:95.Add $1 handling for each. Sorry, no CODs 
[ Order; © COARSE fr big jobs O FINE for furniture 
Free $5 Polisher with my order. 


| Enclosed is s 
CHARGE 


(Please add applicable sates tax.) | 


| B 'BankAmericara visa © Diner's Club © American Express L 
| © Cante Blanche O Master Charge Interbank # I 


I Acct #. Exp. Date. 
| PRINT NAME 
| avoress 


l 
l 
l 
a STE — ZIP. l 

= = — Dealers’ Inquiries Invited, == === === = 


MILLING 
MACHINE 


ï KIT 


Designed By 
Pro's to Be 
Built By 
Amateurs 


Uniquely designed milling machine can be 
made by amateurs to give them a powerful 
tool at 1/10 the cost of conventional ma- 
chines. At least look at the drawings to see if 
you can build it. 


O Milling Machine Drawings $4.50 


O Vertical Milling in the Home 
Workshop — This book explains 
all the things you can do with a 
small mill like our kit. 

O Building a Small Lathe How to build 
your own metalworking lathe. 
Using the Small Lathe 
Lathe Accessories How to Make 
and use them. 

[O The Beginner’s Workshop All you 
could want to know about the 
metalworking hobby. 


ts" CALDWELL INDUSTRIES 
603 E. Davis Street 
Luling, Texas 78648 
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I'M ALIVE 
AT LAST! 


ALPHANETICS 
Y? Showed the Way! 


i 
VY Twice as awake..much more 
aware and CONFIDENT. 
, Because I know where I'm going — and 
how to get there. 
simple yet scientifically- 
proven system to achieve a fuller, richer 
tife.. .by calling on your own limitless unused 
yie Pea Fellowship, Mindpower! 
Box418- MGS, _Leguna Beach. CA 92652 
‘Send for FREE fascinating revelations! _ 
Life Dynamics Fellowship, 2935 Chillon Way, Box 418- MGS, 
Laguna Beach, CA 92652 


COUNTERFEIT GUNS 


AUTHENTIC! FULL SIZE MACHINED METAL MODELS. 
um cision machine 


arate your 
oifice, recrroom. Send tor calor cata 
Minie ot ever 30 blued, hans finished parte DELIVERED FOLLY 
‘ASSEMBLED. 


.357 POLICE MAGNUM 
Worldwide choice of detectives, under 
lice. Swing-out cylinder, 

thot’ Hand assem 


‘> 


800 SLATERS LANE = ALEXANDRIA, VIRGINIA 22314 U.S.A. 
Send (}#108 [ Send FREE COLOR CATALOG 


Charge tor C) BAC CI Mastercharge () Am. Express. [) Diner's Ciub 


(UST ALL NUMBERS ON YOUR CARD) 


| Name 
Address 


state 


city 


FOR SPEEDIER DELIVERY PLEASE 
USE YOUR ZIP CODE 


Drill Your 
Own Water Well 


50...100...200 Feet Deep. 
SAVE HUNDREDS OF DOLLARS! 


You can tap the vast, unlimited supply of good, clean, pure water 
beneath the surface of your property and have all the water you need for 
2¢ per day. 

What makes this possible is a remarkable invention called the Hydra- 
Drill. Amazingly, it is almost as easy and inexpensive to operate as a 
power lawn mower. In the last 10 years, thousands of people all over the 
world have drilled water wells with a Hydra- 
Drill. 

If you want to know more about this won- 
derful way to drill your own water well and 
have a lifetime supply of chemical-free water 
for just pennies per day, then do yourself a 
favor. Send just $1 for our big, fully-illustrated 
information package including complete in- 
structions on “How To Drill For Water.” The 
information package will be rushed to you by 
return First Class mail. Satisfaction guaranteed 
or your $1 back! 

Deeprock Mfg. Co., Opelika, Alabama 36801 
CLIP COUPON AND MAIL TODAY! 
Deeprock Mfg. Co. Dept. PS18 
Opelika, Alabama 36801 


Enclosed is $1.00 . . . Please send me the illustrated informa- 
tion package including complete instructions on “HOW TO 
DRILL FOR WATER.” 


PRINT NAME. 


ADDRESS 


CITY 


168 | POPULAR SCIENCE 


CLOCKS 


It’s easy to make clocks 
with KLOCKIT’s 
ONE-STOP SOURCE 
for BEAUTIFUL 
CLOCK 
ACCESSORIES 


@ BATTERY CLOCK MOVEMENTS (starting at 
$6.95 ea., 10 for $5.40 ea., 30 for $4.85 ea.). 
FREE HANDS! LARGE SELECTION! 

@ QUARTZ Finest West German Clock Move- 
ment. Best Timekeeper on the Market (start- 
ing at $12.50 ea., 10 for $9.95 ea., 30 for 
$8.95 ea.). FREE HANDS! 

@ PENDULUM CLOCK MOVEMENTS 19 Lengths 
Available. Solid Brass or Wood Shafts. 

@ CHIME CLOCK MOVEMENTS © WEIGHT 

SHELLS @ ELECTRIC MOVEMENTS @ DIALS 

(Reg, or, Bezel) _ @ HANDS @ NUMERALS 

© OTHER ACCESSORIES 

Write or Call for FREE CATALOG: 


For Faster Delivery Send 256 
KLOCKIT 

P. O. Box 629, Lake Geneva, Wisc. 53147 
414-245-5305 


SAVE 6857 
GOV'T SURPLUS 
ond NEW EQUIP’T 


Powerful Battery Motor 


29.95 


BIG, Equipt.Cotalog | 
Send Buioni 
yad MENT 
Coin or 


SURPLUS CENTER ees 


new 1978 Garden 
Catalog- -FREE 


Featuring new exciting veg- 
etable and flower varieties Burp ié 
for the home gardener. 
The new 184-page 
Burpee Catalog is a 
comprehensive planting 
and growing guide with 
over 1800 vegetables, 
flowers, fruits, shrubs 
and trees. Plus helpful hints from Burpee's 
horticulture experts on how to have a more 
productive garden. Send for your free copy 
today. 
If you ordered from Burpee last year, 
you will automatically receive your free 


Burpee Catalog in 1978. 
@ Burpee Seed Co. 1977 


BURPEE SEED CO. 


2168 Burpee Bidg., Warminster, PA 18974; 
or Clinton, 1A 52732; or Riverside, CA 92502 


(Please mail to nearest address.) 


YES. PLEASE SEND ME THE 1978 BURPEE GARDEN 
CATALOG FREE, 


Name 
(Please print) 
Address 


City 


State 


=e e e el 


= MAIL TODAY —————| 


| POPULAR SCIENCE BOOKS, Dept. PS 1/78 | | Gardeners! Tiller Users! 
I Box 226, Manhasset, New York 11030 l 
l Rush my copy of Do-it-Yourself Plumbing l 
(Book 097) to me postpaid. | enclose 
| $12.95 as payment in full. l 
Name, 
| Adaress aem | 
SS SSS eee 
| ta zip —— 
i Money back within 10 days if not completely satisfied. I Revolutionary Powered Wheels. 


Rear Tines TROY-BILT® Roto 
Tiller-Power Composter actually 
PAYS FOR ITSELF in One Season 
or Less! 


plumbing 
installations 
and repairs... 
and save 
really big money. 


® SAVE $100's in your own garden! 


© EARN $100's MORE ‘‘Custom Till- 
ing'' gardens for others! 


© TROY-BILT'’S PROVEN DESIGN— 
the sum of over 45 years of garden- 
ing and tiller building experience— 
makes it possible! 


© SAVE EVEN MORE with exclusive 
do-it-yourself Service, low-cost 
Direct-from-Factory Parts! 


e LEARN THE FACTS—Send now 
for the Whole Wonderful 1978 
TROY-BILT Roto Tiller Story! 


Pame me m e e e e e a ej 

TO: TROY-BILT Roto Tiller Power Composters 

I Dept. 80021 | 
102nd St. & Ninth Ave., Troy, N.Y. 12180 


i 


EARN $10-$15/HOUR LIKE THIS 
''The first month working week- 
ends | earned $750 in 60 hours. 
I've earned well over $1200 this 
past Spring and Summer.” 

Don Mills, LaHaby 


"I got my two boys interested in 
custom tilling—we earned over 
$900 this first spring, splitting I 
three ways.’ Joe Battist 


GY An Original 
Popular Science 
Book 


ONLY 
$1295 | 


Postpaid 


Toms River, NJ in I 
Please send FREE = bo. Tiller poco aa 
cluding prices, details of various models an 

DON'T YOU SETTLE FOR ANY LESS! | Sttacnmente, and OFF-SEASON SAVINGS U 
There is only one genuine Rear Tines, now in effet I 

Powered Wheels TROY-BILT. LEARN 

THE FACTS — MAIL COUPON AT Nme 

RIGHT NOW—OR WRITE: Address. 

TROY-BILT Roto Tiller-Power Composters | I 

102nd St. & Ninth Ave., Troy, N.Y. 12180 oy State___Zip J 


Fabulous FOLBOT 


for greater SPORT and EASY Cruising 


most CAREFREE without mechanical burdens and VERSA- 
TILE with paddie, motor or sail. You GLIDE securely and 
completely relaxed in EXCLUSIVE swivelback COM- 
FORT. Enjoy balanced high & low seating, as camping 
ads stow neatly under decks . Substantial co 
tion, low gravity center & protective decks assure 
maximum SAFETY . . . highest on National Re- 
cord, Quite INEXPENSIVE in EASY KITS 
‘or Factory built rigid PORTABLE for 
auto-top or trav art FOLDING 
type to fit in trur tial for ex- 
ploring, scouting, racing, excellent 
fishing, hunting, for your exqui- 
site Recreation & graceful ac- 
tion amid natural splendor 
of rocky streams, 
Whitewater, lakes, 
marshes, 


Nearly 300 pages of step-by-step 
directions and 471 illustrations 
help make you a pro— 


and save you hundreds of dollars 
in plumbing bills. 
Even without experience! 


It’s like having a master plumber guide your 
hands every step of the way whenever you do any 
plumbing job from fixing a leaky faucet or a 

urst pipe to installing a new shower or all the 
plumbing in a new house. 

You'll understand, troubleshoot, repair and 
maintain almost everything in your house that 
comes under the heading of “plumbing.” Every- 
thing that has to do with hot and cold water, 


heating and cooking gas, including the maze of catalog with 
pipes, valves, gauges and controls that make up startling facts, 
the different plumbing systems in your house. seat 


many 1 to 4 
It’s all explained clearly and logically, with bs oe. 
471 illustrations that make plumbing amazingly tey NEW OIREET 
easy to repair, maintain and install. Even without 

previous experience. 

Learn all about tools and materials you need. 
The different types of pipe and tubing—clay, gal- 
vanized iron, brass, copper and plastic, etc.— 
and how and when to use each type. Ail about 
the fittings used to connect pipes together and 
to fixtures. 

Yes, you'll find it easy to isolate problems b, 
troubleshooting. Repair leaky faucets, balky 
toilets and clogged drains, Install new fixtures. 
Cure water hammer. Maintain and repair your 
drainage and heating systems. Rough-in and in- 
stall all-new hot- and cold-water plumbing. Run 
gas pipe and much, much more. 

To order your copy of this excellent guide, 
mail coupon with check or money order for 
$12.95 today. 


from $199 "Folding type 
m — Folding types 
9 g typ 


Mail coupon or address to: 
FOLBOT Corp.,PS178, Charleston, S. C. 29405 


BIG DACRON Sail Rig$185:city ——__state___._ ZIP 
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ith woodworkers Catalo 


ENJOY woodworking more! Let this new 
Constantine Catalog-Manual help you build 
new furniture—refinish, restore beat-up 
cabinets, chairs, chests, tables faster, easier 
than ever before! 

100 Picture-Packed GIANT PAGES 

Find instantly whatever you need. Buy 

at money-saving prices — cabinet lumber, 
carving blocks, pipe briar, picture molding, 
cane, furn. hardware, clock kits, lamp parts, 
woodwork plans & books, etc. Needed prod- 
ucts found nowhere else! 

Catalog & Wood Samples Only $1 

Dollar Fully Refunded on First Order 
Accept this offer to own fascinating set of 
20 2x4 specimens of world’s most glamorous 
veneers—Rosewood, Satinwood, Lacewood, 
Walnut, Mahogany, Purpleheart, Zebra, etc! 
Compare! Then identify instantly finest 
woods wherever you go! 


Mail ad Now for product- 
packed new money-saver Catalog 


| CONSTANTINE 
I 2053 Eastchester Rd., Bronx, N.Y. 10461 


C Enclosed $1 for Wood Samples 
& Woodworkers Catal 
I ($1 Refunded) 


O Catalog Only 
50¢ 


PRINT For 
PROFIT 


In Your Own 

Spare Time 

Printing 

Business ! 

Since 1872 thousands from high school to retirement 
ages have made important extra money with Kelsey 
hand presses, supplies, paper and how-to-do-it print- 
ing and business management help. Have your own 


printing business and your present job too. Send 25¢ 
for big catalog and details. ACT NOW ! KELSEY 


Presses, Dept.78-ca, Meriden, Conn. 06450 
MAIL THIS Ke Dept. 78-ca, 
COUPON TODAY Meriden, Conn. 06450 


L enclose 2e send bix catalog and free samples. 
Name =i SREE 


Address e ae a 


City. 


WIND ENERGY DISCOVERY 


Fiir 


The pipe that never 
loses its cool. 


Kirsten’s exclusive radiator stem 
tames the smoke . . . makes it milder 
. cooler, It also traps impurities 
and allows you to remove moisture 
with a flick of your wrist. 


/ $1250 


Postpaid 


Imported aged 


57 Mediterranean briar. Hand 
g : 


finished vulcanite bit. 
Order your Kirsten pipe and 
You'll keep your cool forever. 


ofS = Se Se 


I KIRSTEN PIPE CO., INC. 
| Dept. PS1, P.O. Box 70526, Seattle, WA 98107 
Please send me your 1976 catalog showing all 
| of the Kirsten Pipes and accessories. 
Name. | 
1 street 
City. State. 1p, 1 


Le 


Historic Clipper Ship Models and 
others, hand built a 

Rit prices from $9,950 A reward: 
ing hobby. Fully Illus. 128 pg. 
talog also shows unusual Nau- 
tical items and over 100 pictures 
Of Ships & Sea. Send 25¢ to 


|PRESTON’S-96-S Main St. Wharf, Greenport, N. Y. 


SAVE YOUR 
GAS mai ao 


the SNOPPING 


STAINED 
GLASS 


Send 50° for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies. 
BIG STARTER KIT 
Only $14.95 
WHITTEMORE, BOX 2065DE, HANOVER, MASS. 02339 


110 VOLT A.C. GENERATORS 


60 cycles, 3000 watts. Wt. 27 pounds, 5x10" Fan- 
belt driven ftom ear or pickup. Operates T.V. all 
power tools. Over 15,000 in service. This is our 28th 
year. Guaranteed 6 months. $125.00 Postpaid while 
Supply lasts. Our X1200-watt generator needs no bat- 
tery. Special price—$115.00 Postpaid. 

VIRDEN PERMA-BILT 
P.O. Box 7160 PS, 2821 Mays, Amarillo, Texas 79109 


PORTABLE ELECTRIC POWER 


Always include 
Your Zip Code 
When Answering Ads 


SAVE FUEL-SAVE MONEY 
NEW 


THERMO, CONTROLLER 
© Tests eMlcteney of your oil burner 
© Device changes color at 280°C indicating wasteful 


— 
Texaco 
© Easy to apply e Can be ased for all furnaces 


$ Money back seunrantce, Oniy $8.95 
F.C. CONTROLLER, FOB 172, Thornwood, N.Y. 10594 


o Recommended by 


POPULAR SCIENCE 


Build This 
All-Wooden 
Clock 


Complete plans for build- 
ing this unique clock. 100% 
wood. All moving parts vis- 
able. No special tools re- 
FC quired. Separate hour, min- 
ute, and second hands, weight driven, keeps 
perfect time. May be mounted in large grand- 
father case or displayed on pedestal or shelf. 
A simple project for the woodwork hobbyist or 
clock enthusiast. 
PLANS ONLY, $4.50, POSTPAID 
R. D. Thomas, 1412 Drumeliffe Rad. 
Winston Salem, N. C. 2711 


Locate coins, jewelry, gold, silver, other valuables 
with world-famous White's electronic mineral/metal 
detectors. Call toll-free for location of nearest dealer. 
80 4700 (in I1., call 800-322-4400) 
ELECTRONICS. FREE 
D Literature 
1011 Pleasant Valley hu . Sweet Home. OR 97386 


ALTE sed See. For 1na, 
e ane PA Aa areal ot wood. Cuting elect 


fom %" to 1", shanks all Brand new, in tr ight G.I. packs 
—, 3 


+ 
fine daroe Ki 
> gs PLEER 
Ey mue 
MICRO MINI MIKE 
WIRELESS CCE E ONE, , 


se 
ine, baby site ee. 
B/A, MIC cas, COD ok. $1093, 
J post. & hdig. Calif. res. add 
Qty. Disc, Avail, 
Brac sw out 18 Box #28 + Downey, C: 


Enterprises Inc. 
Dept. PS178 
690 E. 3rd St. 


Create a i 
Family Treasure 


Build one of our exquisite 
grandfather clocks. Create a 
real conversation piece and 
family heirloom. Kits are 
Red-i-Kut, easy-to-build, 
semi-assembled of solid % 
in. kiln dried mahogany, 
cherry or walnut. Tubular 4|! 
bell or Westminster rod 
chimes. Spun brass Goddess -~ 
Diana Lyre or Lady Floren- 
tine pendulums. Send $2.50 
for set of three plans, 
AMERICAN CLASSIC, ' 
SPIRIT OF MOUNT VER- 
NON and SPIRIT OF THE 


CENTURY plus full color 
descriptive literature, and 
specifications on all kits 
and movements. Est. 1916 


KUEMPEL CHIME CLOCK 
E WORKS & STUDIO, 21195 

Minnetonka Blvd. PS-81, 

Excelsior, MN 55331. 


RICKA DUO-WHEEL 
CONVERSION KIT AND 
FIBERGLASS FENDERS 


*Increased 


TRAVEL TRAILERS 
Factory Built Or In Kits! 


earnp 


SAVES GASI 


traction Now, a light weight com- 
pact trailer that's easily 

elncrease _ pulled by large or small 
tire capacity cars. Sleeps 4, only 13 ft. 
Greater long, 950 Ibs. 85 Ib. ton- 


gue weight, fully equip- 
ped. Fiberglass construc- 
tion. 


operating safety 
*Longer tire life 
Easy to install in 10 minutes with regular rim wrench. 
Sand, paint fenders and bolt. No costly body work. Fit 
most mini-pickups, ‘2, % and 1 ton trucks. Ricka Duo- 
Wheel Adapters transfer load from outer wheel to hub. 
The ultimate in safety and protection of your family. 


Kit form 
ated manual 


i Backus, Mn. 56435 
H | Push i2 page tult 
- color catalog. 
H | _52.00 enclosed. 
i 

1 

i 


Ta SAUE YOUR 
2 GAS .. let YOUR 


F Write RICKA MFG., laan eo 
DEPT. RPS-t n N 


Pequot Lakes, MN. 56472 for illustrated brochure. 


New Table Top Invention Puts You In.. 


PROFITABLE RUBBER 


məaiL do 
the SNOPPING 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


SAVE MONEY 


Assemble our unique Mini- 
Dozer Tractor Kit. Buy fac- 
tory-direct. Catalog of Kit 

construction and uses — $.50 
“Build-it-yourself” Plans ~ $7.00 
(refunded on any purchase!) 


STRUCK KIT, Dept. PS18, Cedarburg, 


MAKE EXTRA $$$ EVERY DAY! 


SWITCHBLADE COMB only 2.95 


STAMP BUSINESS 


FOOL YOUR FRIENDS. NOVEL & USEFUL. PUSH 
THE BUTTON AND COMB BLADE SPRINGS OPEN. 
9” OVERALL LENGTH WITH LOCKING DEVICE. 
MODEL . M-10-PB $2.95 EA. plus 30¢ postage 
WESTBURY SALES CO. 373 Maple Ave. 
Westbury, N.Y. 11590 PB-1-/ 


ELECTRIFY YOUR BIKE! 
PEDALPOWER exciting new bike drive tames 
gp tough hills. Be independent. Shop when you 
ts all Bikes, Adult Trikes. installs 
nutes. Thousands sold. Reci 

overnite. Travels 100 miles for adit 
Send for FREE illustrated booklet. 
GENERAL ENGINES CO., 
5630 Mantua Blvd., Sewell, N.J. 08080 


IUBBER STAMP DI 
1512 Jarvis, Depe. R-3-HA, nieno, 111. 60626 


Get into the big, year-round 


EXTRA MONEY BUSINESS 
that’s EASY to learn -EASY to do-.- 


and EASY ON YOU! 


Be a LOCKSMITH! 


You Can Make Up to $10 an Hour 
—even while learning! Train FAST at Home! 
Never before have money-making opportunities been so 
great for qualified Locksmiths. Now lucrative regular lock 
and key business has multiplied a thousandfold as millions 
seek more protection against zooming crime. Yet there's 
only one Locksmith for every 17,000 people! 


Start Collecting CASH PROFITS Right Away 
You're "in business” ready to earn $5 to $10 an hour a few 
days after you begin Belsaw's shortcut training. Take advan- 
tage of today's unprecedented opportunities in Locksmithing 
for year-round EXTRA INCOME in sparetime—or fulltime ina 
high-profit business of your own. Hundreds we've trained 
have done it. So can YOU! All tools plus professional Key 


Machine given you with course. These plus practice materials 
and equipment, plus simple, illustrated lessons, plus expert 
supervision, plus business-building guidance will enable you 
to KEEP THE MONEY COMING IN! Ideal for retirement—good 
jobs, too. 

SEND FOR EXCITING FACTS—No Obligation 
Discover what's in Locksmithing for you—how Belsaw’s mas- 
ter-locksmith-approved training can give you the skill you 
can depend on to EARN MORE—ENJOY LIFE MORE, Just fill 
in and mail the coupon below to receive full information by 
return mail. Do it TODAY! 


BELSAW INSTITUTE, 118) Field Bldg., Kansas City, Mo, 64111 


Accredited Member National Home Study Council 


THIS PRO FREE. MAIL THIS COUPON—NO SALESMAN WILL CALL 
KEY MACHINE | | BELSAW INSTITUTE, 118) Field Bld. 

YOURS TO KEEP Kansas City, Missouri 64111 | 
| Please send me free of cost or obligation your publication | 

can add $25 to || | to hake money in Locksmithing and how ail tools and Key | 

$40 a week is your a | Machine are given me to keep. | 

income...and it 

won't cost you a cent Tanten | Name. I 

with your training! F à a | Address. I 

ALL TOOLS, MATERIALS AND PRACTICE ingaimast | City State zip | 

EQUIPMENT COME TO YOU WITH YOUR COURSE. w lee = 


Portable 
200,000 
CANDLEPOWER 
SUPER 
SPOTLIGHT 


ae v% 


RADIO CONTROL 
RACER 
‘Bet mail offer sver in radio control cas! 


Beautiful aie reproductions operate wrth 
ut wires or tracks. You di 


Body: quinone ay vimpact plore 


aaee ae 


MAGNET LIFTS 100 POUNDS! | for 


Lifts up to 100 Pounds “S/n = | 
SOLID STEEL! _ Even more 7. 
‘underwater. GO TREASURE 7% 
HUNTING. Do. am: 

stunts. 1001 uses. Ne 

developed alnico. Pocket size. 
4005. Lifts 50 tbe. $1.98 
4065. Lifts 100 he» $3.50 


ELECTRIC MOTOR | 


Surplus Bargein, Fest. 
Powerful. 2500 revi 


ing. Ready 1O run, Rever 
battery, C 4920. 604, 3 fe 
Sun Battery 
& Solar Cell 


anaratas nec trom 
foie Powers naes, 

motor Ments, et No bat- 
tein neeema Ano une ai 
paora oe oe e 
ini eye. Wurth on où 
Sit, operaie elect appliances 


Soar oe Coe deer ons Oot ven or 
added power. Vi volt 


‘ver 2 amps at 48 Silicon type wih ab lead 
‘ane $29. 


Zip Zip! Just push button & comb flips out |. 
ji protective casa. Locks sutomatica 


Convenient pocket 


etal, 4" closed, 
$149 


mee er 100 te ters eth 


Bining stunts 
venna eects, 
$Sence’ tun. Ses 
ities. Ha ht. around 


3010. B ft. Balloon 


SECRET 
„ BOOK SAFE 


ELECTRIC POLICE 
$2.95 FLASHLIGHT 


Pearta Eeen Aa 
Pie E 


|100 High! 


Hiying authentic repla S 


‘ound’ detector phono piek 
plier, telephone, ete Com: | 
plete except for baitery A ear. | 
Phone or speaker. tostrction. | 
Experiments nt 

2808 Madge Cervon araphore $1.39 | 


Kit: Fior oniy $3.00 
Seen" Voice Command Swier . $1.95 | 


p OCKET SPY TELESCOPE 
Co tines am inh 
aport tarp 

EA. Soy Scope 


Dees 


Aas 


| compatabiity. Great 


MINIATURE EAR RADIO 


E TINY ya noT a Toy 


Ronit Bult antenna and Gequency tur 
Dearing ad battery food for 100 hours, (lact 
0563. Ear Radio 


ELECTRONIC LIE & LOVE 
DETECTOR 
USEFUL & FUN 
‘GREAT GIFT! 


for party fun, seien- 
fic, paycholopical experiments. Works simi- 


Bette band 


‘Secicaae moving | 
ored bahar ss 
Frpmoti ‘fle. 1a tall" Ont? 
anda batteries, 


ont proof boung About a” da 
ete “SA. Mobile Light 


“on Soy Mirror CE 


{Se tumble fm, Suna made. Handsome si 
Steep urona hand, Ants magnetic. Shock resto 


Mobile Starlight Lamp 
eh apy Hunde of en 

“att to anen bien 
eam, Sram maa, 


Red Flasher Light) 
$1.95, poies Seye w 


y. With. metion 
base "Scns oy 


jotorized , Submarine 


Pocket Radio & Transmitter 


st Talking. music. et 
ular AM band Also 


‘Complete with speaker & ms 
|| érophone. “Wire. just 
Connect A use. Also use as 
Wallietalkie, intercom, de 

tectophone 10" monitor sounds in remote 

places et 

(4260. Exch $5.95 2 for 


‘Surprise Package $1.00 


z- TWO HEADED 
| NICKELS: 
| Raai nickes wth ead 
Yon both sider. Fool 
your frends Not to be used for gambling! 
Kiss avaliable, oa niewen wth 2 tae 


Your Daily Personal Mood Revealed 
BIO-RHYTHM CALENDAR 
Succeed More! Fail Less! 

LIFE GOES IN CYCLES-EVERYONE HAS THEIR UPS aad 
DOWNS? Bo Rhy or Cyn Affect You Pave, Emotional 
‘Se Menta Abs D) eung your Bo Rn Cena you ko 
IN! ADVANCE. your "good" daa and. your "bad" day 

maton, ; 


Toon. Bie Anythm Calender Set 


FLESH EATING PLANTS $1.19 | WORLD'S SMALLEST 


TRANSISTOR RADIO 


S611. Vems Fiy Trap Buibe ~.. $1.19 
89e 1001 Insults, 
a Putdowns, 
For all Occasions 

A purdown, barb, 


et, purse oF 


MicroMini AM 
Radio. Only 1" 
high, 1% ounces! 
Fiecivonic mar 
vel! Excellent 
‘reception puar 
tntoed. Receives 
Several stations 


anywhere to listen 1o musi, news, sports 
‘luna for up 1o 100 hours on 2 tiny ear: 


Comes To Life 


i ‘rieeerack or snappy 


made ogo finish wt Comeback tor every 


find heering aid batteries included), Ready 
for instant. use. Dial tuner. No antenna 


required. Earphone (included) acts ax on-off 


ocemion, Find one | Iih. With handy keychain. 


to fi every situation, every TYPE 


umu- Free 1978 Catalog 
1600 Novelties 


Boi’ kerien ‘Over 2 


Natural, Weike, horrible! “Thr latex Patera 


rubber. Clings when wom. Amazingly 


raaire 
4837, wid Cave Man 3.95 
E A717. Savage Gorilla 53.95 
0 4633 Reale Frankenstein $2.98 


Planet Of The 
‘Apes Mask 
Profemtonally made. 
Reale in every deta 
Covers full head. Rea 

Tatie haie over entire 
head, Swollen red lips. 

chi wart Flattened 
moses. Deep. set 
ings when worn. Fhia, 
moulded lates rubber, 


Signed, a, took toto Sar Wort 
om dade type do (pub indo À SA 
aia dinde type edi (ut adi, l C Yon — Band baa Vou Cuay, [nov reed postat, 
SEND 10¢ FOR MAILING, CANADIAN RESIDENTS SEND 256 
JOHNSON SMITH COMPANY 
Dept. 11A. 38075 Automation Dr.. Mt. Clemens. Mich. O42 _ 


Sre grae wih builtin optics! 
3762. XRAY Soect Onte 


‘Squirt Jackpot Machine 


OF Latta! 5” authentic replica of 
‘sot machine gives victim unsure 
"pay, off"! In fact, anyone who pulis 


“Deluxe Electric Shock Pen 
When they borrow your expensive looking 
Ball point, pen it causes the marks fo NY; 
lup and | ZAPPED! The looks and test of finest pan on 
shoots water right at player. Use over & | market, Wear jn pocket or leave on desk, 
‘over. Fools everyone. Impossible to detect, | ready for your "Ne 
Can also be played like realistic jackpot | Teaches “sniteher 
game. Odds shown on front. Sturdy plastic. 

E 2004, Joke Jackpot Bank. $2.95 


Mail Orders For Items On This Page Te 


Johnson Smith Co. 
Dept. 111A, 35075 Automation, Mt. Clemens, Mich. 48043 
Bank Americard/Visa & Master Charge Accepted By Mail or Phone 


[ADD 
HANDLING 


[CATALOG 
Torat: 


Print Name 


‘Minimum Charge Order $5.00 — (313) 791-2800 
Give Credit Card Number & Expiration Date 


‘Sir. Chonbaces Mask 
5 Se. Storm Trooper task 


A-1 CHRISTMAS GIFTS 


STRAWFLOWER Bouquet $3,00, 
French $4.75, Tigertail, P.O. 1914, San- 
ta Monica, CA 9 


TLE ying Saucer—Ultra- 
Light Hovercraft Powered By Ordin 


1 AUTOMOBILES 


ae. $500 Electrical Car, Patented. 
Mechanic with Electrical knowl- 
Sie Build for Fun/Profit. Information 
$300. Zuelco, 1320A Dorchester Ave. 
Boston, MA 02122. 


r 

PUT your long johns away! goeie 

heat for your VOLKSWAGEN Van. Ci 

FA car Information, $1.00, Plans 
P.O. Box 157: 

22078: 


AMAZING PROFITS! In Junk Tires. 
Instructions $1.00. Cameron Lyseng, 
2630 Taylor, Minneapolis, MN 55418. 


ELECTRIC |, CAR, o PERFORMANCE 

FACTS, CHARTS, BASICS—ADVAI 

ELECTRIC MINICAR DESIGNS— SAFETY 

ENGINEERING. All, $3.00 BOOK (101 

illustrations, 64 pakos, guaranteed satis- 

faction) 3E Vehicles, Box 19409A, San 
RO, 


SAVE gas, free guaranteed method re- 

luces total cost of operating your motor 
vente le. No expensive parts to, buy or 
ghanges to make. Act now and start sav- 
Ing. Send $1.00 cash, check or money 

ler to cover printing and postage, to: 
Ene; tal Kellogg Ave. 
s— MN bS424, 


SI 
inneapolis, 


ELECTRONIC MPG calculator for 
all makes. State model/year. $19.95. 
Etronco, Box 302, Station A, Kingston, 
Canada K7M 6R2. 


OMRETUNING FOR MAXIMUM ECON- 


Mo e279. 


forsspowe 
neering, Box 119, Rochepo! 


CONVERT your engine to DIESEL 
gperation, Instructions, $3,00. Val, Box 
35044, Houston, TX 77035, 


ELECTRIC Volkswagon Plans $15.00; 
Information /Catalogue $3.00. KAYLOR- 
KITS, 1918 Menalto, Menlo Park, CA 
794025, 


ELECTRIC Vehicle Design Journal, 
dering information, $1.00, Propp, i935 
Orchard, McMinnville, OR 9712; 


2 AUTO SUPPLIES & 
EQUIPMENT 


AUTO Air Conditioning Service Man- 
ual. Details: Hedelund Engineering, Box 
‘5777, Las Vegas, NV 8910: 


AUTOMOTIVE Tools & Equipment 
Nationally Advertised “Brands at Dis- 
counted Prices for Mechanics, Send Self- 
Addressed Envelope for Current Specials 

ociated Distributors, 401 Augusta 

„ Cincinnati, OH 45202. 


Increase usable 
pare tire platform. 
2.95. H. Gulvin, 14 Grandview 
Drive, Westfield, MA 01085. 


GHT ALERT. Headlights on? Turn 
them off. Emits warning sound. Guaran- 
teed, $7.95, Don Rose, P.O. Box 755, 
Ceres, CA 95307. 


ALTERNATORS, Re 
struction, Ford ~ G.M. 
14.95. 'G.M. with int. reg. $21.95. 
jive year and model, include $1.36 
Postage, New Jersey residents add tax. 
Jenric Sales Company, 46 Kansas Road, 
Tuckerton, NJ 08087. 


tor POF Rackers - Individual vinyl bags 
tor lui si men- 
siena, Windobaz, 222 Millersville, MD 


ir kits with in- 
and Chrysler 


MAKE your own bumper stickers. 
Send $3.50 for complete kit to: S&S 
Company, Box 1312-E, Erie, PA 16512. 


DON'T LEAVE YOUR HEADLIGHTS 
ONI Electronic alarm installs easy. 
Send $12.00 to Alarms, P.O. Box 1073, 
North Wilkesboro, NC 28659. 


CLASSIFIED ADS $4.25 per word, per insertion. Payment 
must accompany order, or charge to your BankAmericard 
or Master Charge. Minimum 10 words. First word in bold 
capital letters, rest of ad upper & lower case. Bold cap 
words, $1.00 per word extra. All cap bold headline or white 
space, $18.00 per line. CLASSIFIED-DISPLAY ADS $235 
per inch, per month. Complete details on request. Adver- 
tisers using a P.O. Box number must furnish complete name 
and street address for our records. 


CLOSING DATE for March issue (on sale February 24) is 
January 8. Send classified orders to M.C. Ansbro, Class 
Adv. Mgr., Popular Science, 380 Madison Avenue, New 


York, NY 10017. 


3 AUTO TRAILERS & 
CAMPERS 


BUILD YOUR OWN RV! SAVE $$$! 
IT'S faster and e than you think 


with GLEN-L KITS - PLANS 


CAMPING TRAILERS. Pictorial instruc- 
tions especially „for amateurs assure 
factory-like results you'll be proud of. 
VAN CONVERSION PLANS $5.00. Send 
$1.00 for illustrated detail 


Kits/Equipment catalog. GLEN-L RV's, 
9152-PS, Rosecrans, Bellflower, CX 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


MOTORIZE Bicycles — Plan: 


REVOLUTIONARY! All who see it 
‘marvel at its POWER, SIMPLICITY, 
PUSH-BUTTON STARTING! 


(© POWER your Glider, Smal Plane, 


‘ce:Sied, Boat, Go-Kart Test Stan, Ec. 

ody sr ro suno" constmucnon runs: 
NS TURUST SET. WT Se PUNS.. $1200 
SOUL Tonust steed W DAB P95 

‘Complete MFORMATION Package 

AINON CE Teco Mabe use) Go 


= IVE G ENGINEERING CO. 


G 50. BROADWAY, GARDENA, CAL. 90248 


5A HOVERCRAFT 


Elec- 
tric, $2.00 — Gasoli Both, 
0, Guaranteed, ‘Britt 936 Spring: 


$3.0 
dai ita. GA 30306. 
go 
2.00 
$3.00 
$09 
$4.00 
$2.00 
$1.00 
$2.00 
$3.00 
$5.00 
$3.00 
ART W/ 
JAL $10.00 
MINI VEHICLES PLANS 
Dept. A, 
Chaty, N.Y. 12921 
5 AVIATION 
AIRBOAT, Propeller, Engines, Hubs. 
Mounts, Supplies, Corvair, V-W Conver- 
sions. ‘Removable Airdrives, Catalog 


$2.00. Banks-Maxwell, Box 3301-G, Ft. 
Worth, TX 76105. 


VILD — Fly 


Your own Compact 


Jet Helicopter! Ea: 7, nexnensive. De- 
tailed Plans. Drawings — $6.00. Heli- 
craft, Box 35053-A, Redondo Beach, C 


9027: 


WINGS OF FUTURE possible with rev- 
Vertical take-off: 


New Rochelle, NY 10801. 


HANGLIDING. Information package, 
$1.00. Great Outdoors, 109-PS Second, 
Sausalito, CA 94965. 


JET ENGINES. Catalog $1.00. 
letters $5.00/year. Doylejet, 
Montclair, NJ 07043. 


THE HANG GLIDER’S BIBLE 


"Pano New Hang Ger» Fipa Teoma S Fyer 
Prysology «Top Martacure Des Anaya e Fight 
artormance «Fy Osaies  Asodrames « Denon 
Parameters ran act's The Paar Cone = Subeny 
ac Cate» Cans «Ove Recovery» Wet ad 
Water o Sutra! inegry» Sas and Atrae Fien 
ity o Cross-Country Fig » Banag a Mang Sacer > 
estes Development e PLUS Seven Urge Aopenoces 
{anc mach more Te ONLY COMPLETE BOOK Tt Tes 
ou Wat Wang Goer a Rpg ae at abont 

“ip Wem 5 «Toe ostage taney) Send creca money ae 


THE WANG GLIDER S OLE, P O. Bex «S718, Ramberg. PAITINI 


News- 
310-C, 


NEOVA II VW Hov 
$5, Neoteric, Terre 


FANTASTIC Plans, 1 place, 25 mph on 
8 horsepower, $9.: So place, 32, mph 
on 16 horsepowe: Free Infor- 
mation. Palmer Acrosystems, Box 6916, 
Renton, WA 98055. 


NEWEST, Fastest. most Advanced 
Hovercraft.” Composite, compartmental- 
ized construction. Send $4.95 to: Ameri- 
fan Hovercraft, Box Clinton, IA 


EXPRESS AIR EI 
Hovercraft outline plans, postpaid $3.00. 
Hover Centre, 14 Cedar Springs, Downs- 
view. Canada M3H 5L2. 


HOVERCRAFT Plans. All _ Sizes: 
Tested Designs, Catalog $1.00. Uni 
gal, Hovercraft, Box 281. Cordova, IL 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools, Lawnmower 
engine powered. Carries one man plus. 
Flies, over, land/snow/ water. Complete 
plans and booklet. $6.95. Aero-Projects, 

x 5118PS, Clinton, NJ 08809. 


6 ASTRONAUTICS 


BOOMERANGS! PRO-RETURNING, 
Free catalog; 30 designs. Gift models 
$3.50, 0. Write: BoomerangMan, 
312 Park, Monroe, LA 71201. 


STAR WARS Rocket Starter Set— 
$13.00. LAZER SWORD—S$8.95. Six 
Foot Tall Flying Rocket  Kit—$4.50. 
Major & Minor Brands of Flying SPACE- 

JODELS, Send 50c for Discount Pam- 
Phict & Coupons: AVI Astropert, Mineral 
Point, WI 53565. 


7 BOATS, INBOARDS & 
OUTBOARD MOTORS 


raft Information 
IN 47804. 


two seater 


SAILBOATS: 16’ — $1,295; 21’ — 
985; 26’ — $3.265: 30’ — $9,995, 
e $2,000 — $15,000 — more! 7 
factory molded fAbergiass model Esey 
terms. Free Catalog. Luger, Dept, AC-7 
3800 West Highway 1 . Burnsville, MN 


CANOES—KAYAKS—KITS— Moulded 
fiber canvas — | plywood— 
world's largest line—35c liverature— 
with, goat builder's "manual 
CLARKCRAFT 64 
swands "NY 14150. 


FIBERGLASS — RESINS — foam: 
glase epoxies mat, etc. Factory prices 

$1.00 for  literature—CLARKCRAFT 
741851 Aqualane — Tonawanda — NY 


BOATKITS - PLANS - PATTERNS 
largest cata- 
gues - 300 modern “‘oneoff” amateur 
designs in fiberglass - plywood = steel = 
aluminum - “Stepbystep” instructions 
= Powerboats - inboard - outboard - jets 
~ cruisers - sportsfishers - houseboats - 
hydroplanes - runabouts - sailboat 
daysailers - trailersailers - motorsailers 
ultihulls - KAYAKS supply 
logue- resin = fiberglas ct 


pet 


e—Ton- 


> 
E 


LARK CRAFT < 18-3 Agualane: 
New York 1415 


CAROLINA DORY/SKIFF 19 

(20 MPH/20HP 25 MPH/35HP) 
Builders Plans only $10.00 Air, Mail 
$12.00. Free Plan “Gloucester Gull’ Row- 
ing Dory with 180 page Portfolio 48 Plans 
15/45 À. Dories, Sharpies & Skifs, Power 
& Sail, ‘Action Photos & Dory Lore, only 
$5.00 Air Mail $7.00 

TEXAS DORY BOAT PLANS 
Box 720 Galveston, Texas 77553 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


DC POWER Units for Electroplating, 
Anodizing, Electrowinning, Metal Re. 


govery from ore, General ‘Applications. 
you schematics and parts 


$10.00 brings 
list to assemble units (single, 
and 3 phase input: 10 amp = 
DC output): Plating Solution Form 
hree. Precious Metal Recovery Bool 
lets: Anodizing. Process ‘Booklet, list of 
Surplus Components at savings to 75 % 
Al for $10.00 postpaid. HBS, 2990-F 
Supply Avenue, Los Angeles 9004 
ELECT] 


$7.00, Informi $1.50. Lash 
Sreteiy Hin Chatham, NI 07028. 


11 DO-IT-YOURSELF 


NEGATIVE ion generator, Plans 
10.00. Details, $1.00. Golden Ente 
prises 1282-PS, Glendale, AZ 


YOUR BEST GUIDE To SOLAR, WIND, 
SSrerare, $10.00. ALTERNATE ENERGY 
MAGAZINE, Box 3026, Wichita, 
ES 67201, 


HOT WATER FROM THE SUN 
DO-It-Yourself for $265. Step by step. 
tried and proven plans for collector and 
hookup. Operating instructions and site 
selection, Materials, tools listed. Money 
back guarantee. Send $10.00 to Plans 
by PaulDon, Box 2046, Ft. Pierce, FL 
33451 


‘CORDWOOD | 


Box 


Circular Se 
Stove Kits. Cı 


Box 142, 


BOAT PLANS - FRAME KITS - FULL 
SIZE PATTERNS! Huge 128-page, cata- 
Sailboats - Powerboats - js 
boards - Jets - Cruisers - House- 
Škiboats - Work. 
- Tunnels - Pol 
ing Boats - 8 to 4 
ethods, especially for 
pictori- 
WILDING. SUP- 
PLIES - C-Flex - Airex - Glues - Fas- 
teninga Fiberglass - Resin _ Hardware 
Rigging =, Sails - Boat Trail- 
er Pi How-To" books. Send $1.00 
($2.00 Canada) for catalog plus Free 
“Boatbuilding Supplies” brochure. Glen- 
L Marine, 9152 Rosecrans, Dept. SP, 
Bellflower. = Soe 


Easy, 
amateurs include ste] 
al instructions. BOA’ 


proven me 


EVI 19 - al 
sing Psi d0 handling Scott- 
McCulloch parts . . Electra 610 


Merrick Road. Linbrook. NY 11563. 


NG, a, „Complete Text- 
3 Electroplate Metallic / 
Nonmetallic Items, $7.00. Details Free. 
‘Tropic, Box 95P, Palm Bay, FL 32905. 
24 SOLAR-Wind Devices Planbook, 
Easily built, detailed line-drawings,using 
common tools, materials. Only 5. 
Two books $8.00) Century HI Sc 
218 West Canter. Concord, met 4923" 
LANS: Attract 
sturdy, practical 82.00 Carts, Route $. 
Box 45-M, Hubbard Lake, MI 49747. 
SAUSAGE Maker explains 227 


trated book. Home curing smoking, 
. fish, poultry, sausage. 110 rec- 


‘Cures, casings, equipment. For 
information, Write: Kutas, 181-88 Mili- 
Buffalo, NY 14207 


To Mane Formica Counter tops” TWO 
ʻo Make Formica Counter To] 
Bedltene guldes tet you build kitchen 
cabinets and counter tops like profes- 
sionals, Extra-ordinary guides bring 
master’ craftsmen's shortcut methods. 
Satisfaction $ 

126-L Seventh North, 


55343, 
REPAIR COLOR Ty's. 
Information Free. Publications, 
Box '235T. brea, CA 92621. 


THERMOSTAT lowers, raises temper- 
ature AUTOMATICALLY. Convert yours 
for under $10.00. Instructions $3.00. 
Controls, 3129 South Dayton Court, 
Denver, CO 80231. 


HEAT PUMP conversion from your 
home air conditioner, Detailed plan, 
theory. $5.00. McLain, Box 5644, Mo- 
bile, AL 36606, 


WOODSTOVE from Oll Drum, Ashpit 
easy clean-out design. Adjustable con- 
‘with’ gasket ma- 
‘Thera-Craft Co., 

46506. 


SAVE buckets of money! Eliminate 
basement problems forever! Free detail: 
EVANS, Box 662-S, Elyria, OH 44035. 


MANY New Things Catalog. S.A.SE. 
Homecraft, 2350 Wea7-A. Denver, CO 


SOLAR, WIND CATALOG with com- 

lete lars, books and parts available. 

a r 06 to: Scientific Energy, Box 

2a i 1 Renuad Avenue, Dover, NH 
038; 


BUILD powerful Air Compressors from 
old lawnmower engines, Save, earn 
undrede. Complete plans, $5.00. Van- 


hy 
dergrift, 437 Houston Road, Ambler, PA 


SOLAR, Heater. simple. easily built, 
Send $2.50 for plan. Box 516, 
TN 37319. 
ENERGY! 
our hot 


Make HYDROGEN 
„Automobil 
instructions, RDA, 
Box 873, Concord: No 28029. 
DISPOSABLE BUTANE LIGHTERS 
RI Easy, illustrated 
Send stamped, 
dressed envelope and $1.00 to: Tech- 
nical Specialties, 303 South Solomon, 
New Orleans, LA 70119. 


TRULY 100% Secure 
“Complete Guide to Successful Stamp 
Investing” shows how to buy, at Post 
Office, selected outstandi 
preciating 40% annually 

iaranteed!! $1.00: Success Enterprises, 
250PA Parkwood, Kenmore, NY 14217: 


TELEPHONES Unlimited, Equipme: 
Supplies, Catalog 50c. Box 1147A, San 
Diego, CA 9211: 


ALTERNATIVE 
‘SOURCES OF 
ENERGY 
MAGAZINE. 


Investment!!! 


SOLAR, 
WINI 


Sample Copy Free 
sa. Brochure. 


ASE, DEPT. P, Milaca, MN 56353 


WIND GENERATORS 


4 & 20 KW, Parts for Jacobs 
Info Packet $2.00 
ul Biorn 


DAKOTA WIND AND SUN, LTD. 
ox 1781, Aberdeen, SD ‘57401 


Country Living Needs 


Coffee Mills, Kraut Cutters, Oil Lamps, Oak 
Kegs, Churns, Copper Kettles, Wash Pots, 
Wood Stoves, Harnesses, Windmills, Plows, 
Pumps, Cider Presses, Canning Supplies, 
Hardware, & much more! All New Goods. 
255 page Illustrated Catalogue $3.00, 
CUMBERLAND GENERAL STORE! 
Dept. PD Rt. 3 Crossville, TN 38555; 


D YOUR OWN 
Miia. POWER TOOLS 


$50 METAL PARTS KITS AT 
TO FACTORY DISCOUNT PRICES 
$500 © [8-In. BANDSAW 
@ 12-in. BANDSAW 
10-in. TILT/ARBOR SAW 
@ 9-in. TILT/TABLE SAW 
@ SPINDLE SHAPER 
@ COMB. DRILL PRESS LATHE, 
© 6.in, BELT SANDER Š 


LANS with 
FULL-SIZE 
PATTERNS 


KITS FROM $31.99 TO $115.99 
Featured in Popular Science, Mechanix Ilus- 
trated. Sold for 32 years. 74,000 in use. Satis- 
faction guaranteed. Send $3.00 each for plans 
(ist ci. postage prepaid) stating tools wanted, 
Catalog included. Or, send 50¢ for Catalog! 

GILLI a INI 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form 
such unique products as; Nightime vision de- 
vices, super sensitive directional mikes, low 
land high powered lasers, micro-mini-voicel 
transmitters, ultra sonic devices, super hi 
Voltage generators, imtrusion and seraing de] 
vices, scientific personal protection items, 
and many other hard to find products. Sendi 
$1.00 for catalog: SCIENTIFIC SYSTEMS INC, 
P.O. Box 716 Amherst Prof. Bidg., Amherst, 
N.H. 03031 


rotor, drive train, & wiring. 

Equations, diagrams, and 

photos of actual unitbeing 
Includes reprint of 


[packed with information! $5. 
LINDSAY, BOX 12-SS3, BRADLEY, IL 60915 


© CONSTRUCTION PLANS — with 
parts sources 
40 Watt CW COs Laser ... 
100 KW Nitrogen UV Laser... 
Helium Neon Gas Laser ....... 
Solid State Laser Rifle ...... 
Solid State Laser Pistol -..-. 
Dye Laser... zt 
Pocket Laser =. 22.2. 

© COMPLETE ITEMIZED LIST of all 
laser companies with addresses, phone 
numbers and available specifications 
sheets . BATES: 

œ LIST OF BOOKS; REFERENCE DATA 
AND GOVERNMENT INFORMATION 
on latest laser developments — auto- 
matic updating available .. 

LASERS UNLIMITED 


BROOK ROAD, MONT VERNON 
NEW HAMPSHIRE 03057 


DRAIN + IRRIGATE 

CIRCULATE + SPRAY 
Heavy-duty rustproof ball- 

bearing pump. Stainless 
shaft.) HP 1200GPH 60" high 
lor 3000 GPH 25'well.5200GPH max.1%4" in 
1"out. Belt or direct drive.Use % HP or larger. 
Money back guarantee P'pd cash with order $19.95} 
LABAWCO Box 35,Belle Mead, N.J. 08502 


ALTERNATOR 
SECRETS! ce 


[Generate 3 kw 110 volts from auto alter- 
nator! Build small power plant-charge! 
batteries, weld, run power tools, lights! 
|Get 110 volt AC for transformer devices! 
(not motors)! Secrets for windmill use! 
[Custom regulators! And more secrets! 
Jam-packed with diagrams! Brand 
illustrated manual! $4.00 Guaranteed!] 


CMM 


Enjoy ice skating fun with family and 
friends. Professional drawings, instruc- 
tions, and materials list will aid you in 
building your rink any size you desire. 
Can be rebuilt. enlarged or reduced in 
size year after year. Send $4.95 plus $50 
handling to Rinks LTD, P.O. Box 2807, 
Davenport, la. 52809. No C.O.D. “Field 
tested6 years. lowa residents add 3% tax 


CONVERT TV TO 
6 FT. WIDE SCREEN! 


Project a giant S'x6’ picture onto wall or 


screen. BEW/Color. Kit contains detail- 
ed Plans, Inst, and Precision Lens System. 
‘Only $15.95 ppd., or write for 
Free illustrated details. 
The Macrocoma Co., Dept. BE 
Washington Crossing, PA 18977, 


12 HOME CRAFTSMAN 


REFINISH, Restore Furniture. Pro- 
fessional Booklet Tells You How, $1.00, 
Winterhaus Antiques, Box 158, Oak 
Lawn, IL 60454. 


12A FOR THE HOME 
WOODBURNING Furnace Plans, Heats 


average size home for with- 

out ‘refueling. $3.00, Dean Gistaloon, 

Iron River, WI 54847, 

13 TOOLS & 
MACHINERY 


SMALL FOUNDRY Furnace, Supplies. 
Free, Literature, Pyramid Products. Dept. 
M, 3736 South 7th Avenue, Phoeni 
Aż 85041 


NAME BRAND TOOLS BELOW 
WHOLESALEI Many Closeouts, Over- 
runs! Unbelievable Offers! Catalog $2.00 
(refundable), Herrema Tools, Box 103- 
PS. Hudsonville, MI 49426 


+ 


“GETTING Started in, Stained Glass” 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339. 


1600 CATALOGS listed and described. 
Sources for everything imaginable. 
$3.00, MASTERLOG, Box 24413E, Oak- 


STAINLESS STEEL 
washers, Si 


screws. 


ca 94623. LATHES — Unimat, Maximat, Sher. 
BUILD Spring Action Rocking Horse. | line, Metals,- Micrometers, Catal 
Plan $4.00. Inwood ‘Toys, Box 1406, | $3) 
Minnetonka, MN 55343. = 
WOOD — Domestic and Imported 1600 CATALOGS listed and described, 


Hardwoods, 4000 items! Clock, musical 
instrument’ kits. Tools . . . discount 
prices. Hard-to-find hardware, 144 page 
catalog, 50c, Craftsman, Dept, BX-18, 
2729 Mary, Chicago, IL 60608. 

CATALOG FULL-SIZE FURNITURE 
PLANS — $1.00. Refunded with first 
order. Traditional. Early American, over 
150! Furniture Designs, 1425 Sherman, 
Dept. CS-78, Evanston, IL 60201, 


Fine! 3-D Sight Magnifiers 


ENLARGES CLOSE WORK $208 |; 
SMALL PRINT! 


UP TO 3 TIMES 


VENEERING 
CATALOG 


UR FOUNDRYETTE’ 


N 


LAST FURNACE 
SINCE 1 
Hobbyists, Schools. Inven- 
tors, ete. Make your own 
castings of any metal from 
iron, down to lead 
And zine. Available in sizes 
from 13⁄4 to 285 ibs, RED 
BRASS. Complete units 
furnished with ali sizes, 
Send 25¢ for circular, 
KANSAS CITY SPECIALTIES CO., INC. 


Dept. PS1, P.O. Box 193, Middleton, 
Wisconsin 83562 en 


Sources inable 


, Oak- 


for _ everything 
$3.00 MASTERLOG, Box 24413) 


land, CA 94623. 


METRIC Precision Measuring Tools 
ci of 111 Verdi, 


UNIMAT - Tremendous 
crease. Low cost motor / pulley 
plete Plans, $3.00. Kit 
ronic Speed Control $18.95. GÈI, Box 
87, South Walpole, MA 02056. 


power ina 


METAL Lathe Tooling, Milling Cut. | 
$1.00, milling, Box 73, 
Cedar Rapids, IA 82408. 


BANDSAW BLADE: 
Catalog. Bandsaws, 8! 
CA 95370, 


Any Size, Free 
j21hy49, Sonora, 


a” METAL Cutting Lathe | $62.90.¥ 
Talg , 15048 Proctor, “Industry, AY 


SOCKET Set, $49.50 value, onl 
$13.95... Uncorditionally guaranteed, 
Continental, 40 piece set, SAE and 
Metric; 1⁄4" and S4” drive with ratchet. 
Add $2.00 freight, Michigan resident: 
add 4% sales tax. Complete 

1.00. “Aspen Tools, Inc., P.O, Box 
rand’ Rapids, MI 49501, 


HEAVY-DUTY CANVAS TOOL BAG 


Side pockets with anapa, large 


zipper top; 
web handles, reinforced ‘bottom, ark en 


‘dark green 


5701 
Downers Grove, 
Outside Continental U.S.A Add S2 


TOOL BAGS 


OLD-FASHIONED 
ROLL-TOP DESK 
FULL-SIZE PROFESSIONAL PLANS 


At last! Plans for 
authentic Roll Top 
Desk. Easy to use. 
1139 Double Pedestal 
Desk, 30° x 52° x 30” 
high. #140 Roll Top 
Unit adds 14” to het. 
Both single and 
double curve end 
panels on drawing. 
EACH plan $7 or $14 
for both. Mailed Ist 
Class ppd. SATIS- 
FACTION GUARANTEED! 

FREE WITH ORDER—Catalog of 150 full-size 
plans, Early Amer., Medit. Spanish, Modern, English 
furniture. CATALOG ONLY—$1.00, refundable. 


FURNITURE DESIGNS Dept. sp18 
1425 Sherman—Evanston, Illinois 60201 


CUSTOM WELDED 
BAND SAW BLADE 4 


"Welded to length. Metal 
i cutting 7¢ per inch. 
f) Wood | cutting „6¢ per 
{ inch. 14” %" 14" widths. 
i | Postage/handling 70¢. 
DO-ER TOOLS 
35072 Normandale Branch 
Minneapolis, MN 55435 


14 ENGINES & MOTORS 4 


REWIND car generator for 110 V.A.C. 
power plant. Plans $3.00. R, Schmauss, 
1228 E. Cass St., Tampa, FL 33602 


BOURKE Engine Castings; Free Infor- 


mation. Completed engine available! 
soon. K & D Enterpri 410 S.W. 
West Hills Road, Corvallis, OR 97330. 


(503) 752-2889, 


FURNITURE - BIG SAVINGS! 


Handsome, rugged, for den, living, recreation 
rooms, easily built, common tools & mate- 
rials. Complete blueprints, ROCKER, loveseat, 
stooi, table, bookcase, $2.50/ea., ALL 5/ 
uaranteed, 
wk. del., 


$9.50 + $1.50 postage/handling, 
great GIFT for the handyman, 
Send check or, money order (no C.O.D. 'sj; 
Handy, Inc., Dept. P. 
P.0. Box $133, Reno, NV 89503 


Run THREE-PHA/E Motors 
on SINGLE-PHASE <5 


‘Three reliable methods—Capaci- 
tive, Autoformer, & Dynamic! 
No motor rewinding! "Manual 
includes, thee phase od rotor 
‘theory & capacitor values! New 
illustrated edition! Only $3.00 Guaranteed! 


15A ENERGY SAVING 


AUTOMATIC STACK DAMPER 
FUELMISER reclaims chimney heat. 
28,000 Btu's applicable for all furnaces, 
thermostatically, controlled. Dealers In- 
ited. Hiestand “Distributors, 1830S 
State Street, East Petersburg, PA 17520. 


and 


FIREPLACE OWNERS: Fireplace im- 
provements make your fire more efficient 
and ENTIRE home warmer. 
4.00. LaMar Enterprises, Box 306, 
er. IN 46311. 
SOLAR Energy Handbook, 5th Edition, 


$9.00. Ficoa-f, 2901S Wentworth, Mil- 
waukee, WI 53207. Guaranteed. 


TURBOFAN (U/L). Convert 12” wind 
turbine into Automatic Power Roof 
Ventilator. | Increase. efficiency, 500 % 
Save a airconditioning bill, Install 36 
minutes. rear unlimited warranty. 


$28.98 posts Turbofan, Box 59) 
Washington EA T0580. 
ENERGY SAVER BIBLE 
EVERYTHING. in, One Super Catalog. 
Solar, Stoves. Fuclsavers. 
Sun Energy Distributors, T96RR 


pl 
Inflatable WINDO-BAGS! Box 
sville, MD 21108, 


CANADIAN Solar Energy Catalogue, 
Complete range | of, components. Send 
1.00 for catalogs lundable with 


rst purchase. Solarsystems Ind., 5311 
128th Street, Surrey, British Columbia 
ki. 2 e e 


UNUSUAL engines, carburetors, run 
on kerosene. alcohol, much more. 
book list, ison, Box 206-7, Beres 
KY 40403. 


HOW to Solar Heat your home, your- 
self. Cheap! Government, NASA Report, 
Instructions, Guaranteed! $3.00. Energy, 
Box 3586S,’ Mansfield, OH 44907. 


Eight, Box 
(203): 386-9813. 


SUPER 8, Videocassettes and 16mm 
full length features and digest films in 
color and black/white. Rock movies. 
Jack Nicholson, Sherlock Holmes, Bo- 
part, Selznick, hundreds ‘of titles. Free 

ilustrated catalog. Niles, Box 1576-PS, 
South Bend, IN 46634. 


UNUSUAL movie suppli 
lar. Esoh, 47th Holly, 


64112. 
19A COLOR SLIDES 

TRAVEL colorslides Worldwide catalog 
50c. GAF, 7427-S Washburn, Minne- 
apolis, MN 55423. 

SPACE VIEW OF YOUR CITY. Send 
$1.00 with city, county, state to PRI, 
Box Zz. Arcata, CA 95521 


* 06412, 


Free circu- 
City, MO 


WINDOW INSULATORS. _ MODI 
(Transparent) 40+% more efficient 
than standard storm windows, instruc- 
tions $3.00! MODII (Opaque) Kit con- 
verts window shades into insulators, 
free information! | Energy Products 
Group, P.O. Box 40107, Portland, OR 


SAVE energy 89 TE First three 

back your copts 10X every year, 

2.00, Energy Idea: Valley Field 
Westport, CF 06880. 

REDUCE UTILITY and FUEL BILLS. 
Single page report tells how to save 
money. Practical, Guaranteed, Send 

1.00 to Central’ Information Service, 

ebt. PSJ, 323 South Franklin, Suite 
804/C62, ‘Chicago 60606, 


OLAR Hot Water System for less 
than $100.00 using simple materials. 
Will not freeze. Save g0 on hot water; 

mplifed, drawings, $3.00 
jox 39234, Solon, OH 


$14.95 postpaid. 

South-Walpole, MA 0290. OF PO* ST 

UNDERGROUND HOMES. The energy 
efficient, low maintenance, home of 
the future, Building tips, different plans, 
advantages and disadvantages. Sei 
H 0 to: Underground Homes, 

346-S. Portsmouth, OH 4566: 


CONOMIZE Learn professional 

techniques of adjusting your home ther- 

mostat for maximum efficiency and low- 

est operating cost, Illustrated manual 

$2.00; “Acrofluht,. 724 Surfside Drive, 
fttsburgh. PA 1523. 

KEEP YOUR FAMILY WARM DUR- 
ING FUEL SHORTAGES. Build ingenious 
heater for your fireplace in one evening 

simy tools. Natural con- 
fde: 
'58,00° model 


ch, 161 

87544. 

ted Homes. Four 
study plans, using na 
ted 


Air Collecte 
Hox PAAA rien: 


ENERGY MARKET a 


iog. Sena bt t0. 
CONSERVATION 
CONSUMER, INC. 
1967 GRAND AVENUE, 
SUITE 302-P 
LM 


ENERGY SAVING PLANS: 
Vertical Windmill Fireplace 
Electric Car Log Soliter 
Home Power Plant Salar Heat 
Electric Bicycle Water Wheel 
Electric Bike Burn Waste Oil in Home 
jurner 
$3.00 each — $10.00 any 4 plans — $15.00 all 
Blans or just, send PVarxavar addressed, stamped 
envelope for free info, about plans to: 
GOODMAN ASSOCIATES 
4 Berryville Pike, 
Summit Point, W. Va. 25446 
Ali plan: Leed, or your money back 


15B ALTERNATE 
ENERGY 


SOLAR Hot-Water Kits $995.00, Olin 
collector plates, completed modules. 
other solar components, Dealerships 
Available. Weather-Made Systems, Inc., 
Route #7, Springfield, MO 6580: 

HYDROGEN — Make your own fuel. 
Electrolyzer Construction Plans, $10.00: 
L. Spicer, Lineville, IA 50147, 

INVENTOR Or Information Qn Solar 
Energy Units, Contact Mrs. Summer, 
(212) 674-6212 

SOLAR “Hot” Water Collector you 
can make from most household ma- 
terials, Under $50.00. Plans and list of 
materials, send, $5.00 to: 4295 Gander 
Lane, NV 89701. 

MASCOT >a burning hot water 
furnace, 75,000 Btu's, firebrick and 
thermostatically controlled. Hiestand 
Distributors, 1830S State Street, East 
Petersburg, PA 17520. 


SOLAR WINDOW SHADE 
Make or Reflect heat through East, South 
and West Windows. Works like ordinary window 
shade. Fits standard 38 inch window frames. 
Instructions, Brackets, and Pulls included. 
Quality Materials $19.95 plus $2.00 postage. 


SUNWISE PRODUCTS, MacBrud 
P. O. Box 431104, Miami, FL 331 


„SOLAR EQUIPMENT 


Now and whe makes it. Send 


SOLAR REVIEWS: 
Deerbrook, Wi. 34424 


SOLAR BOOKS 


First time ever all significant books on 
solar energy available by mail from a 
single source. Send for our com: 
prehensive catalog. including solar 
energy conversion tables and detailed 
descriptions of most books. Send $1.00 
for catalog. _ Refundable. ENERGY 
BOOKSTORES, Dept. PS-9, 4525 
Comber Ave., Encino, CA 91316. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


Save 70c on Money Saving 
Offer! Kodacolor „rolls developed wit 
Jumbo Pri 12 Exposures $1,55, 20 
Exposures $2.55 (All Shipped Fos 
= No Limiti) Big aa scount 

close advertisement jsconsin Film, 
Dept. O. LaCros 


21 HOBBIES & 
COLLECTIONS 


COLLECT Military Medals. List 50c. 
Vernon, Box 387PS, Baldwin, NY 11510. 

GREE _cratt/hobby catalog, (remu- 
larly $2.00)—9,266 items: Model 
lanes, tool arts 


S2, Tenafly, NJ 07670. Send 50c mail- 
ing /handin, 


1000 MILITARY Miniatures. 32 Ps 
Catalog $1.00. Bussler, Box 471 
Quincy. MA 02169. 


21A WEATHER 
FORECASTING 


WEATHER MAP RECORDERS: Copy 
Satellite Photographs. National-Loc: 
Weather Maps, Learn How! $1.00 At- 
lantic Sales. 3730 Nautilus, Brooklyn, 

(212) 372-0348, 
23 


MINERALS & 
PRECIOUS STONES 


SEND FOR YOUR ~ 


FREE COPY 7%- 
SOLAR ENERGY DIGEST 


Monthly newsletter covering all facets of the 
fast-growing solar energy field, since 1973. 


SOLAR ENERGY DIGEST 
P.O. Box 17776, San Diego, Calif. 92117 


SS 
FOSTER WATER RAM 


Pumps water at no cost 
if you have o lake or smoll 
stream with a little fall. 
Highly Efficient 
Quality Construction 
Details Upon Request 
Akins Manufacturing, 
ne. 


17 BURGLAR/FIRE ALARMS 


QUALITY Bur 
ment, Catalog 5 
Cranford, NJ_0701¢ 


ELIMINATE VEHICULAR TRESPASS 
ON WOODLAND ROADS. Protect your 
second home, and/or equipment from 
vandals, burglars. Installation _ kits, 
$59.00 ' up. Write for folder: CABLE- 
GUARD Systems, Inc., 42-S Alco Place, 
Baltimore, MD 21227 


sonic 
Leading “brand. Free deta ied 
Knack. Box 1337, Berkley. Mi 48072, 


PANNING, MINING, TREASURE, Cata- 
ati Free, Mining, Box 64-PS, Nampa, ID 


1g 10, Small nuggets panned from 
oregon Streams $1,00. Robert Brandt, 
Sweethome, OR 97386. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


INDIAN and Eskimo, relics, list free. 


Arrowheads, $5,00 ‘dozen. Folsom 
$19.00 each. Č. Becrist, Deerfield, MO 


25 FORMULAS, PLANS, 
ETC. 


PRODUCTS you can make, sell. 
prove. EXPIRED AMERICAN PATENTS 
(Newsletter 12 _issves/£20 00., Send 
now. EAP, P.O. Box 56, Matawan, NJ 
07TAT. 

5,000 MONEYMAKING FORMULAS - 
Recipes . . Bargains! Catalog $1.00 ( Re- 
fundable!): GWA6, Box Brook- 
field, WI 53005. 


try Catalog. Be 
Extras. $1.00. Kenrus, Box 20! 
Island, NY 10306. 


- Books, 


LASER OR PHASER PISTOL — Complete 
ran Plans for Bui” 
eacl 

SOUND LASER 

$2.00, INVIS- 

BLE FORCE 

FIELD — $1.75, 

MOON MAN RO: 

BOT — $2.00, FLYING SAUCERS & “UFOs” 

$295,108, Aeronautical Lit System — 

$5. High Power CO2 Laser $4.96, Catalogue 
af a 180 Science Projects — 756. 

JACK FORD SCIENCE PROJECTS 
P. O. Drawer $48, Duluth, GA 30138 


AMAZING ELECTRONIC 
“x PRODUCTS 4~ 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR: 
ECTIONAL MIKE - UNSCRAMBLERS- GIANT TESLA - $- 
TTUNWAND. TV DISRUPTER - ENERGY PRODUCING, SU- 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC. 
AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVI- 
‘CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT- 


OPÄRTS SERVICE. INFORMATION 


CATALOGSI sonens voan meer oari amans, n.n. 008 
27 PLASTICS 
CASTOLITE pours like 


T, 
like glass without heat, Cryst 
colors. Embed flowers, seashells memen- 
tos, anything. Mako fine Fitts. Reproduce 
your designs with flexible ‘mold: 
Shape, size: Profitable. Ilustrated Manual 
Catalog $1.00 CASTOLITE, Dept. 78A / 
PS, Box 391, Woodstock, IL 60098, 


29 LOG CABIN & 
HOME BUILDING 


PLANS for builders. 


SOLAR HOUSE 


Send $2.00 for information, Spectrum 
Designs, FO; Box 3893, Contral Btation, 
Hartford, CT 06103, ) = 
bin rustic furniture, 

lete manual $3.00: 

Frame  » Guaran- 

isea, Bil Bilder, Atlanta, 
Bane 3 aal Tog o Ee 
from $3900, Brochure $3,50, Dealer- 


Ship information package $5.00, Wilder- 
ness Log Homes, RR 2, PS-iC, Ply- 
mouth, WI 5307: 
“HOW TO BUILD A LOWCOST HOUSE 
OF STONE.” illustrated „manual | $3 
Guaranteed), Stonehouse, B566, Sweet, 
ib E3670 


LOG CABIN BUILDING Instructions. 


304 pages... . illustrated! Satisfaction 
pranu $6.95 postpaid. Glenn Smith 
erty Box 1513, Dept. 2, Akron, 
OH 4430 

PROFESSIONAL'S pips, 
Tips g P:O. Box 4001 Mi 


31 NURSERY SUPPLIES 


‘ery Profitable. Have 
Full Information, 
TA 52580. 


REEN Formula for starter 

p up” and foliar applications, Na- 
tionally” known > Sensational results 
for anything that grows. Thousands, of 
tisfied users, Get free facts. H.D, 
mpbell Co., (Established over 48 
yours) 647 Dewey. Rochelle, IL 61068. 
(Live Profitable Territory open) 


32 REAL ESTATE 


FORMULAS for any product: a 
Bist analysis. duplication | servic 
sic Enterprises, 1800 North High- 
Suite #218. Hollywood, 


land Avenue, 

CA 90028. 

26 SCIENCE & 
CHEMISTRY 


tomic Ph; 


NEW PERIODIC TABI 
ics Breakthrough Now Reveals Precise 
Atomic Models of Each Element. Strik- 
ing Wall Chart $3.00. Circlon, 29500 
Greenriver Gorge, Enumclaw, WA 98022. 


WHOLESALE Supplies. Catalog $1.00 
(refundable). Ellin, 161P Bonad, Chest- 
nut Hill, MA’ 02167. 


LD Your Own Burglar Alarm Sys- 


tem for under $25.00. Easy instructions. 
Send $2.00. Manor, Box 4541, Anaheim, 


Ca 92803. 
SCOUI koa 

rs, 

for 


GE 
e. Put our Labels on Sour 
otected by Electronic Alarm. 
cepo Box o2 Hyde Park, 
18 CAMERAS & PHOTO 
SUPPLIES 
PHOTO SIMPLICITY. Top pro ex- 
amines basics, 36mm photography can 
be as easy as an instami ‘or anyone 
ever had trouble understanding 
2101-G Stover. Fort Collins, CO 80521: 


LABORATORY Supplies — Discount- 
ed Prices! Catalog — 50c. Starr Scien- 
tinc, 916 Madison Street, Manitowoc, 
WI 54220. 


GRAVITATIONAL Wave Generators! 
Control Space and Time. Unlimited Po- 
tential, Theoretical data and plans 
$19.00. RDA, Box 873. Concord, 


FREE CATALOG! Biz FALL-HOLIDAYS 
Edition! Over 5,400 new properti 
scribed, Land, 


pictured! — 


largest! STROUT REALTY, Inc., 7 S. 
Dearborn, Dept. 5810. ‘Chicago, i 
‘CANADIAN 


62nd Year, 
$1.00. Tax Sale Service, Suite 404-PS, 
85 Bloor Street East, Toronto, Ontario, 
MAW 1B5, n 
FREE (Covering 15 
States). otos! 
SAFE-BUY Real Estate Agency, Inc. 
Box 589-PS. Little Rock, AR 72203. 


OWN CANADIAN LAND FROM $62.00 
AN ACRE. Properties across Canada Low 
ayments. Cottages, hunting, fishing, 
investment, Free Catalogue. ‘Canadian 
Estate Land, Dept. 22C, 286 Lawrence 
Ave, W., Toronto, Canada M5M 3A8. 


CATALOGI 
All. Types. Property! 


NEW Greatly expanded 1978 catalog 
listing thousands of chemicals, gias 
ware and lab equipment. Send 1 dollar 
to: Merrell Scientific, "1665 Buffalo 
Road. Rochester. NY 1462. 
LASER PISTOL PLANS - $2.00 
FIVE LASER PLANS - $8.00 
WELDING-BURNING LASER 
LASER SHOWS, “WILD IDEAS™ Cata- 
~ $2.00. Solaser, Box 1005 (PS178), 
‘Giremont, California Sit 


CHEMICALS — Apparatus, Biological 
Scientific ‘Supplies. Catalogue —— 50e. 


Hi Lat tories, 507 Huron, 
19 MOTION PICTURES Hagenow | Laboratories jur 
3,000 _8-16MM | __ISOLATE Controversial DNA, RNA. 


FREE Catalogues. 
Films. International-8 Films, Greenvale, 
NY 11548. 


$5.00. Labex, Box 23583, Jacksonville. 
FL 32217, 


CALIFORNIA Acreage/Lots, $20.00 
down, $20.00 monthly. Box 35291, Los 
Angeles 90035. 


~.. NEW... FREE... SPRING 
CATALOG! Over 2,500 top values coast 
to coast! UNITED FARM AGENCY, 612 


PS West 47th, Kansas City, MO 64112, 

GOVERNMENT Lands — From $7.50 
Acre! Homesites, Farming, Vacationing, 
Investment Opportunities! “Government 
Land Buyer's Guide” plus nationwide 
listings — $2.00. Surplus Lands. Box 
JS1OTeFAWakhington..DC20036, 

HAWAII, Wouldn't you like to say you 
own land in Hawaii? Now you can for 
Just $1,001 A perfect gift, or buy It for 
yourself. R.V.” Enterprizes, P.O. Box 
2341s. Honolulu, HI 96825, 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


GOVERNMENT SURPLUS: How to Lo- 
cate, Buy, Sell, All Areas, $1.75, G.C. 
Grolz, PS01, i914 Beechwood Drive, 
holiday, FL 33590. 


CLOCK and Watch Repairing Book: 
Tools, Materials. “Free catalog. Nox 
American, Box 77BNA, Fox River Grove, 
IL 60021. 


‘trappini 
0. Box 38K, 


supplies. 
inion Hill 


LIGHTWEIGHT, compact gear for the 
self-propelled outdoorsman, Free cai 
log. Moor & Mountain, D34, Ando 
MA 01810. 


Model 


K-31 p 
$2.75 


NEW Leather Covered Knife opens 
to a sharp scissor that really cuts, a 
screwdriver, bottle opener, nail file 
& razor-sharp knife. Wafer thin, 
slim & ultra smart, this knife is of 
top quality drop forged steel for 
durability. Only 234” when closed. 
$2.75 plus 25¢ post. & hdlg. 
WESTBURY SALES CO., Dept. K-1-PS 

P.O. Box 434, Westbury, N.Y. 11590 


34 CAMPING 
EQUIPMENT & TENTS 


BACKPACKING, Camping equipment. 
Free Catalog. Dept.-9, West Fork Inc. 


MN 5615) 
35 AQUARIUM SUPPLIES 


- E E 
Live Sea Horses adiinium 
Taha lend 9986 anisms 

Sera ar gala 

i eales pai I ane Ra 
P T 
BEGINNERS | adults and up to 3O ponies 
tenes; oad 
LARGE DELUXE AQUARIUM and all above |. 
Secon wit ie at Ooo 

ion pean ai S08. 

‘ta u nonnai Vas Ay Mat Ln Deb Game. 
Sen Horses, inc., Dept. PS 18, Box 2096, Coral Gables, Fla, 33134 


38A POULTRY 
BLUE EGG ARAUCANAS, DORKINGS, 
Caps, Javas 6t 
yarloties ot baby chicks: Ple 
for beautiful color 


ray McMurray Hatchery, B105, 
City, TA_50595. 


39 EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature — We Teach You To 
Raise. Sell Fishworms, Crickets, 12- 
heh african Worms. Carter Farm-12, 
Plains, GA 31780. 

EARN Money raising fshworms! Back- 
ard, garage. basement. Free instruc- 
fons, startling market facts! Oakhaven- 
121. Cedar Hill. TX 15104. 

REDWORMS Bedrun 5,000 - $15.0 
20,000- $45.00 postage paid. Raising 
instructions. Brazos Worm Farms, Box 
4189. Tx 76705. 

RED wigglor worms, breeder stock, 
live “delivery guaranteed, Competitive 
prices. Excellent opportunity. Generous 

mple $3.00. Free Information. DCC-F, 
179. Marietta, GA 30060. 


40 HUNTING & FISHING 
INFORMATION 
MERMEN: Catch more fish. Gi 


Mepps 1978 Fisherman’s Guide, Loaded: 
Pictures, how-to, new Mepps, Send 25¢ 


to Sheldons’, Inc., Box P: WI 
54409. 
41 TAXIDERMY 


EXOTIC Insects. Send $2.00 for 64 
page catalog. Scientific, P.O. Box 307- 


Round Lake, IL 60073. 
42 FIELD GLASSES, 
TELESCOPES, 
MICROSCOPES 
FREE Catalogue! Thousands war sur- 
Relescopes.. Binoculars, “ete” Jecwers, 
S91G, Merrick Road. ` Lynbrook, NY 


FREE Catalog! Buying suggestions. 
Discount, Sale! United, Bushnell, 


43 GOV'T. SURPLUS 

Buy in Your 
Are $2.00. SUR- 
PLU: HEADQUARTERS 
BUILDING, Washington, DC 20014. 


GOVERNMENT Surplus - buy direct 
from Government, Complete information 
plus application form $2.00. Info-Cap- 


U.S, GOVERNMENT SURPLUS Di- 
rectory." How, Where to Buy. 100.000 
items (including Jeeps) . . . Low as 2c 
on Dollar! Most Complete ‘Information 
‘Available . . . $2.00 SURPLUS DISPOS- 
AL, Box i9107-FA, WASHINGTON, DC 
20036. 


HENSIVE DIRECTORY AVAILABLE tells 
how. where to buy — YOUR AREA — 
2.00 — MONEYBACK GUARANTEE — 
jovernment Information Services. De- 
partment A-1, Box 99249, San Fran- 
cisco, CA 94109 (433 California) 


1978 SURPLUS Army, Navy store 
g. Send $1.00. 
Dept. M1, 


Ruvel, 3037 North Clari 
Chi 


45 BODY-BUILDING, 
SELF-DEFENSE COURSES 


OW 
fantastic 
versal 
48121. 


POWERFUL Body Fast! Guarantee 
Free Information. American Power- 
house, Box 6678, Minneapolis, MN 


MASSIVE Muscles!! Fastest - Guaran- 
teed! Free information. Westpubco, Box 
163-p, Boring, OR 97609 


46 PROFITABLE 
OCCUPATIONS 


WRITE For Profit, Free Details, Con- 
sumer Warehouse, 30 Elmwood Street, 
Portland, ME 041" 


FREE catalog. Repair air conditionin, 
refrigeration. ‘Tools, supplies, full i 
structions. Doolin, 2016 Canton, Dal 


results, Free 


hures, 
Bodybuilding. 


Dearborn, 


TX 15201. 
FREE Literature — Make Big Money 
. Carter 
Buy Scrap Gold 
Easy, Complete Mi $4.00. Barton 
956 Springdale. Atlanta. GA 30306. 


HOW TO MAKE MONEY AS A 
WHOLESALER, Send $2.00. Elba Dis- 
tributors, P.O. Box 564, Metairie, LA 


70001 


FIX CLOCKS, WATCHES 


FOR FUN & PROFIT! Fascinating 
new Handbook by master craftsman 
H. Harris gives you the knowl- 


5 edge skilled watchmakers 


learn. 

VER 200 ILLUSTRA- 
> TIONS show how to 
install hands, dials, 
crystals, mainsprings, 
stems — rehouse old 
movements in modern 
P cases—clean time- 


pieces. R 
STRUCTIONS COVER every popular watch 
and clock, chimes, grandfathers, cuckoo, 
Srerydas alarm and electric clocks, Handbook 
tells you where to buy parts . . . where to 
send “‘overflow’ work for repairs at whole- 
sale prices as business cmg 

Friends gladly pay $5 to $50 for restoring 
cherished timepieces. Tre the HANDBOOK 
OF WATCH AND CLOCK REPAIRS. Rush 
only zs pius 60¢ handling, on 10-day 
moneyback guarantee, 

EMERSON BOOKS, Inc. Dept. 301-D 

Buchanan, New York 10511 


100 Diffe 


Belmont stamps, Washington, 


U.S. AIR MAIL. Get your collection 
fying with Winged Globe, Statue of 
Liberty, The American Eagle, Abraham 
Lincoln, Liberty Bell, and more! Plus 
detailed lists and approvals, Send 25c 
to: Garcelon Stamp Company, Dept. 
IPSS, Calais, ME 04619. 

USA STAMPS! Stamp brings large 
lists_ of discount offers. Engle, Dept. 
2088, Lowell, MI 4933 

SPECIAL - 400 U.S, 30c, Approval: 
Wright, Box 753P, Hagerstown, MI 


FREE Stamp Catalog — A supe 
market, of values in albums ‘and col 
i lus hundreds of worl 

ing country collections 

. stamps. Also. 
you'll receive other exciting stamps to 
examine free, Buy any or none, return 
balance, cancel service anytime. Send 
for free Get-Acquainted catalog today! 
Harris, Dept. GB-17, Boston, MA 02117. 


150 U.S, Commemoratives, All Pre- 


1970, $3.60, Approvals, on, Reque: 
American, P.O, Box 123, Batavia, IL 


U.N, 8 Complete Mint Sets $1.0 
Approvals. Gordon Davison, Hillsboro, 
Ni 03244. 


48 TOYS & GAMES 
PEG FOOTBALL. Exciting action. 
Blocking, tackling, passing, just like the 


pros. For complete game with moveable 


plecés, send $1.00 plus 25c age 
and handling to: Sports Games, Box 87, 
Oakdale, 11769. 


COMPLETELY’ Unique, Challenge to 
nique, 
an ‘ages. Super easy to bulld. Patented 
lan $2.00, Sla-Lom, 21452 DeQuindre, 
arren, Mi 48091. 


49 JOKES & NOVELTIES 


EXOTIC Collection! 40 unused stamps 
from Islands in the Indies, plus 10 un- 
usual Africa. Only 10c. Approvals, Jey- 
Lyn, Dept, W-187, Manlius, NY 13104, 


200 WORLDWIDE Stamps 25c, Ap- 
provals. Whites, Box 24211, Indianap- 
olis, IN 46224. 

ped Definitive, 
Painting, Nica- 
ragua Anteater plus 100 different worl: 
Wide, 25e when requesting, approvals, 
State age. Douglas Cook, Dept, PS-4, 
Las Vegas, NV 89119. 


FREE! World's Leading Novelty Cat- 
alog. 1800 Funmakers, Jokes, Tricks, 
Science, Sports, Hobbies, Jewelry, Bar- 
ains, Johnson-Smith, C-2, Mt, Clemens, 
Sir 48043. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 
(OFESSIONAL Magic. Giant 


trated Catalog 25c. Top Hat-B, 
1669, Evanston, IL 60204. 


DISCOUNT Magic Catalog. 25c, Huge 
savings! Magic & Fun Discount Center, 
Box 1936-PS, New York, NY 10017. 


Tilu: 
B 


ORNAMENTAL Iron Shop, $2,000.00 

r month, $100.00 investment at 
ome. Detalled information and desi; 
manual $8.00, Ornamental Iron, 734 
North Main, Helena, MT 59601. 


47 BOOKS & MAGAZINES 


EMERGENCY FIRST AID GUIDE. 
Treatments for life-threatening eme 
gencies, Written by Fire Department 
rescuers in plain language. Pocket size, 
Vinyl cover, $4.00. Rescue Publications, 
Box 2112, Scottsdale, AZ 


of Security,” the book 

ows how life insurance can be 
purchased for a fraction of its present 
price. $2.50. Valor Books, 1800 Com- 


merce Street, Boulder, CO 80303. 


‘MAGIC is fun! Catalog of finest TV and 
Stage Magic. 25c. Serving Magicians 
over 50 years. Jeffries Magicland, Box 
274-B, Dallas, TX 75221. 

PROFESSIONAL | Magic! Factory, Di- 
rect to You. Giant Catalog — $1.00 
ndable), Hank Lee's Magic Factory, 
PS1, 24 Lincoln Street, Boston, 
MA 02111. 


51 COINS & CURRENCY 


3 OLD Silver Mercury Dimes only 
$1.00. (Limit one set. Adults Only.) 
Price ‘lists included. Littleton Coins, 
Dept, MD-2, Littleton, NH 03561. 


BUFFALO Nickels, Five Different 
$1.00, Bryson, 612P White, Toledo, OH 


OUT-OF-PRINT Books Found. Send S DIFFERENT Mercury Dimes, $4.75. 
Wants. Book Look, 51 Maple Avenue, | Free Coin Catalog. Village Coin Shop, 
Warwick, NY 10990. Dept. C. Plaistow, NH 03865. 

FREE copy leading mail order trade GRAB Bag of Coins from 25 Coun- 
journal. Send Stamp. Best, Merrero, | tries. Only $1.00. Money Back If Not 
LA 70072. Delighted. (Adults Only). Littleton 


OLDTIME RADIO STARS Scrapbook 
$1.28! Tapes, Stories, photos 1930's. 
Soundreal, 4109 Pleasant, Norfolk, VA 


RAISE rabbits for fun, food, profit. 
Leading magazine shows how, provides 
for stock and equipment. 12 

00. Sample, $1.00. Rabbits. 
Dept. PS, Waterloo, Wi 


“SURVIVAL / Combat 7 Self-De- 
tense” . . „Training Manuals /Books . . . 
“Survival Foods”... Catalog 50c | | ° 
Ken Hale (L-50), McDonald, OH 44437! 


e Cars? Auto Racing? 
You'll love AutoWeek! 


Our reporting puts you behind the 
wheel of ALL the cars on the road 
AND the track. Every week auto en- 
thusiasts and racing buffs depend on 
AutoWeek for news and details on 
where to find and buy new acce: 
sories, hard-to-find parts, antique, 
sports, rally and ra cars and 
much more! Send $18.00 for a one- 
year (52 issues) trial subscription 
with your satisfaction guaranteed to: 
Box PSC, AutoWeek, 13920 Mt. Mc- 
Clellan Avenue, Reno, NV 89506. 


6 for $9.95 postpaid U.S. & 
Can. send check or money 
order to: Shield Associates, 
Dept. AA, 1906 Lincoln, Evanston, Illinois 60201 


Coins, Dept. DX-2, Littleton, NH 03561. 
52 STAMP COLLECTING 


IMPORTANT! PLEASE NOT! 
Most of the stomp advertising below men- 
Hons approvals," This means that in oddition 
lo the special offer, you will receive stomps 
ON APPROVAL from which you may select 
stomps you wish, ond return the bolonce 
long with payment for the ones kept. Ap- 
provals may continue fo be sent unless you 
indicate you do not wish to purchase ony. In 
some coses the special offer is made only to 
approval buyers. 
OLDER U.S.A. On Approval. Surpri 
ingly Good Selections For Adult Collec- 
nnp mos Dept. 188S, Lowell, MI 


FREE Mint U.N. set with U.S. and U.N. 
approvals. Thorne, 13317 Lydia, Silver 
Spring, MD 20906. 


Garcelon Stamp Company, Dept. BPSE, 
Calais. ME 04619. 


Queen Jubilee mint, 
25¢, approvals. Rheaume, 91 Valois 
I,’ Quebec, Canada HTM 1A9. 
50% DISCOUNT: U.S. — Foreign a 

Gaines, Box 788, Mattoon, 


only 
La. 


FREE 
Stamp Collection of colorful 


300 All Different Giant 
rfu] valuable 
from Africa - Europe 
= Asia - Britis ire - Worth $10.00- 
$12.00 catalogue. Money-saving Book- 
let. All yours as a Get-Acquainted Gift, 
Adults Only. Other fine stamps enclosed 
for your inspection. Frasek Co., Inc., 
PS1, White Plains, NY 10601, 


Postage stam} 


cau ny time. 
Stamp, Dept. A18-PS, Jamestown, NY 
14701. 


Plus Ap- 


ERENT Hungary, 
I. thoraville, 


200 Di 
provals, $1.22, Fies, A6U, 
OH 43076. 


FREE! Big Bargain Catalo 
Edition listing thousands of 
including U.S. and N, 
packets, albums, 
plies, Also, fine’ 
proval service which 
without | purch: ‘ani 
at any time, 
PS, Jamestown, 


TEN different nudes: 20c. Approvals 
Stamp Farm, 2812, Oxford, WI 53952, 


140 DIFFERENT U.S. commemoratives 
with approvals $1.25, Carstamps, Box 
6101, Fort Smith, AR'72906. 


‘AN „Unusual, US. Approval serv 
Sherman, Box 15355P, Philadelphii 
19111. 

107 DIFFERENT tria 
topicals, etc. Value Near $4,00. 
10c. | Approvals. Jayto Stamps, Dept. 
175-W, East Syracuse, NY 13057. 


UNITED STATES — 10 Different Flag 
stamps 15c. Approvals, Blachman, Box 
147D. Homecrest, Brooklyn, NY 11229. 


50 YEARS Old, fifteen 
ed States. over fifty year 
with approvals, Jaxon, 
Rochelle, NY 10804. 


100 OLD U.S. Stamps between 1861 
and 1939 $1.00. Ed Roush, 423 Shep- 
ard, Mansfield, OH 44907. 


amps from our ap- 
fou, may return 
cancel service 
wn Stamp, Dept. 
NY 14701. 


ice. 
PA 


500 DIFFERENT Stamps for $1.75. 
Smith, 508B Brooks, College Station, 
TX 77840. 


U.S, BARGAIN: 50 different 25¢ with 
beautiful world-wide approvals, Stamp 
Center. Kennebunk, ME 0404: 


FREE: 32 Page United States and 
United Nations Price List. Shelron, Box 
610547K, North Miami, FL 33161, 


“FREE Surprise collection sent with 
approvals, Jay. 1784 Union, San Fran- 
cisco, 94123. 


SEND only 25c for collection of 55 

Different U.S. “Stamps, Includes old 

commemoratives, high value 

plus hard to get $1.00 stami 

Offer to adults only. Send 25c t 

Goliath Co.. Dept, W-2, Bethlehem, NH 
035° 


‘Mint Set, Appro 
5645, Redwood City, 


$, Hild 
CA 


100 FASCINATING Turkey | Stam) 
l different) only 25c. Adults only. 
Goliath Co., Dept. Y-2, Bethlehem, Nii 


GERMANY — $2.70 catalog values 
for 25c Approvals. Stamphaus, Box 533, 
Salisbury, MA 01950, 


FREE duplicate exchange—2c a) 
provals. Box 4175, Dearborn, M 
48126. 


ICELAND 25 different 50¢, Request 
Approvals. United, Box 11645, Raytown, 
MO 64138, 


FREE Canadi: with rovals. 
stamps Unlimited, Box 2295, Kalama: 
200. MI 49008. 


50 ARGENTINA — Different 10c. 
Approvals, Gobestamps, Box 690, Saco, 
ME 04072. 


n 


o 


v 


DIFFERENT Old U.S. Revenue 
stamps $1.00; Winchester Stamps, Box 
3592, Mansfield, OH 14907. 


ENNY, Approvals! Regardies: 
gue! Kloster, 4164—52nd St., 
Diego. CA 92105. 


U.S, CANADA Price List, 140 Pages 
700 tilustrations,, Stamp identification 
25¢, Thom, Box 17021. Minneapolis, MN 


50 SPORTS Pictorials—35c. 
provals. Arbour, 3727-5, Downey 
ndalistown, MD 21133. 


GRAB Bag Over 100 Unassorted 
Stamps, Contains new issues, Asia, South 
Seas, Africa, etc. All for only 10c. 
(Adults Only.) Littleton Stamps, Dept. 
EX-2, Littleton, NH 03561 


SEND Only 10c for Nice Collection 
of U.S. Stamps including $5.00 issue 
and scarce mint Sipex Souvenir Sheet. 
Attractive price lists of other, beautiful 
stamps and collectors supplies also in- 
cluded. Mystic | Stamps, Dept. SS-2, 
Camden, NY 13316. 

FREE! Beautiful Stamps, Gold, Sil- 
tver, others. Approvals. Delor, 21127 
Fleetwood, Harper Woods, MI 48225. 


STAMPS 2c each Mounted Scott 
order. Smitty, Box 5826, Ft. Lauder- 


Cai 


vale, 


54 RADIO, TELEVISION 


STORM-ALERT measures atmospheric 
static to warn of severe weather. EPCO, 
Lutz Road, Glidden, WI 54527. 


36c TUBES, Radio & TV! Free Color 
‘Catalog. Cornell, 4217S University, San 
Diego. CA 92105. ps 

PARALINE Manufactures Transfo: 
ers. Free Data. Paraline, 515 South 
Paim, Alhambra, CA 91803. 


NEWI GUARANTEED 


TV's, Anyone can . .  Dètails Free. 
Publications, Box S17T, 

QSL CARDS, 500/$10,00._ Sample: 
Bowman Printing, Dept. PS, 743 Har- 
vard, St. Louis, MO 63130. 

OLICE /Fire large stock 
scanner crystals, antennas. Harvey, Park 
Radio, Box 19224, Denver, CO 80219. 


FREE Educational Electronics Cata- 


log, Edukite Workshop, Department 
TTA, Hewlett, NY 11557. is 

GOVERNMENT surplus electronics, 
adgeteers illustrated catalog 25c. 


eshna, Nahant, MA 01908. 


BUILD YOUR OWN TV CAMERA!) 
“Ideal for home & business” 


hist 


ATV Research 


alien you m me 
ot TV eigen ting 
Sy Sesto 


lone on Waite ron raet 

RUJSTRATED CATALOG OF KITS 
DAAL 402-907-3771 day) 
1305 BROADWAY st N. 
DAKOTA CITY NEBR. 66731 


54A CB RADIO 
CB BASE STATION ANTENNA, BUILD 
FOR UNDER $10.001 Pla An- 


$2.00. 

tenna, Box 789, Telluride, CO 81435. 
AMATEUR CB EQUIPMENT MONI- 
TORS Catalog 15c. Electronics, 9420 
Trumbull, Chicago 6064: 
BOlVE Make, Model, well, quote price 

scanners,’ Randall, 7035 N. 39th, 

Mtilwaukees Wr 83509, 


55 


ELECTRONICS, 
STEREO, HI-FI 


POWERFUL | Electronic 
tenna, Just $3.50, 
2847 South We 
80231. 


TREMENDOUS SAVINGS on hi-fi ster- 
eo, typewriters, car stereo, We're faster, 
friendlier, and much cheaper, Free liter: 

ture And information: THE WARE- 
HOUSE, Dept. 12, Milltown. NJ 08850. 


Indoor An- 
Davares, Dept. L, 
Circle, Denver, CO 


WHO'S ON 1ST?" Abbott & Cos- 
tello’s classic routine as originally aired 


6/18/44, including commercials. 

gette tape + catalog $1.00 POSTPAID. 

Radio Reruns on Cassette, P.O. Box 

11041, Minneapolis, MN_55411 

57 MUSICAL 
INSTRUMENTS 


DULCIMERS—Kits and Finished. C 
alog 25c. APPLESEED JOHNS PS7, 451 
South Holland Court, Lakewood. CO 


WHOLESALE Musical 
Allied, 573 Route 17. 
07654. 


PIANO and Player Piano servicing 
and repair books. Catalog $2.00 (re- 
fundable). Vestal Press, Vestai, 8, NY 


Instruments. 
Paramus, Nj 


M.I, "77 FREE MUSICAL 
INSTRUMENT CATALOG 
AMERICA'S most complete source of 
major brand instruments and acces- 
sories at Low, Low prices, Write: P.M.I. 
Dept. PS. P.O. Box 827, Union City, NJ 


GUITAR, Banjo, Violin, Mandolin 
making materials, accessories, books. 

no tuning kits, Catalog 25¢. Guitar 
Center. Box 15444, Tulsa, OK 74112. 


Discount Name Brand 
Catalog „Freeport Music, 
St., W. Babylon, NY 11704. 


Player Pianos, Pump 
Organs Quickly, Inexpensively with Lee 
Silent Suction Units: Write: Lee Music, 
P.O. Box 630A. Venice, CA 9029 


(TERNATIONAL catalog 
makers, repairers of stringed instru- 
ments, ‘Imported woods, parts, acces- 
sories, kits. Fine German-made violins, 
violas, cellos, basses and bows. Send 
25c for catalog and $1.25 credit cer- 
tifleate on first order $10.00 or more. 


V aon to 


International Violin Company, Dept. HA 
4026 W. Belvedere Ave., Baltimore, 
MD 21215. 


sn ACCORDIONS 


40 Models! Famous Mates! 


‘Electronic. 
welcome. Home 
Button models too. FREE 
catalog and Importer prices. 
ACCORDION CORPORATION 

jelmont Avenue, Chicago, II). 60641 


58 SONG WRITERS 


5535 (PX) 


HOW To Make Money Writing Simple 
Paragraphs. Free Information. James, 
2001-E North 19th Avenue, Pensacoli 
FL 32503. 


IANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive. Morgan Hill. CA 95037. 


FREE REPORT. “How To Publish and 
Sell Your Own Book." Hall-A, 237 Carl 
Elliot, Haleyville, AL 35565. 


EARN $1,000 MONTHLY, spare time, 
at home, “Guaranteed.” Write: Unicorn, 
PS1, 7450 Nugget, Colorado Springs, 
CO 80911 


PUBLISH your own magazine, new: 
paper, newsletter, on a shoestring. Our 
20, Years publishing | experience, tells 
how. Complete illustrated booklet only 
$35. Check or M.O, to: Franklin Pub- 
ishing, P.O. Box 3525, Albuquerque, 
NM 8711) 


BE Your own boss! 1001 fast, easy 
ways to make money! Free! Rush name, 
address, zip. Money Making 11071- 
Ventura Blvd., Studio City, CA 91604, 


MAKE $92.00 From Square Foot 
Plywood _ (Huge Demand). Revealing 
Proof 25c (Refundable). Woodwins, 
Bridgewater. MA 02324. 


MONEYMAKER’S BLUEPRINTS ! | 
„ „Proven! ... Home Businessmen’ 
Wealth Porifoli 


‘NewAmerica + 
University, MS 38655. 


ABANDONED INDUSTRIAL SILVER 

FOUND everywhere, Take it! Free in- 
formation: Silverman 12, Box 548, 
Woodville. TX 75979, 


VINYL'S Where the Money Is E 
visibly Repair. Refinish. Recolor furni 
ture. luggage. car tops. Quick, Easy. Two 
smal) $20, jobs a day’ earn You $i 000 
a month Cars, Offices. Restau- 
rants, unlimited customers. Start earning 
after a day's practice. Sensational de- 
tails. Free. VIP, 2036 Montrose, Chi- 

0, 60618, 


PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder. Free 
Samples & Information: Postermatic-C8, 
East Providence, RI 02914, 


MAIL Baby Catalogs to New Mothers 
for Big Profits! Details 25¢, Volz-PS, 
Ypsilanti, MI 


demand. Repeat customers. 
.00. Texas Products Inter- 
Dept. 1047, Box 3905, Lub- 


national, 
bock. TX 79452. 


IMPORT - Export. Booklet shows 
you how to get started fast. Report re- 
ls foreign suppliers. Send $1.50 to 
Brod 58E, 478 | Third 
96759. 


Inventory. 
81,00, 


SELL Books without 
Wholesale and Drop Ship Catalog 
Premier, 16254P Wedgew 
Worth, TX 76133. 


LYRICS — Poems Wanted For Music- 
al Setting, Recording, Promotion Av 
able on’ Selected ` Songs. Fabulous 
$1,000.00 Offer. Monthly Awards. 

IPS) Longwood, Quincy, MA 


POEMS set to music, Nashville Music 
Productions, Box 40001-PS, Nashville, 
TN 37204. ž 

POEM Contest Awards. Songs Re- 


Release. Songbook 
Music. Box 7438- 
578. 


RECORDING artists desperately seek- 
ing new material! All styles 
joems from public! Free evi 
ational Music, Exchange, Box 506-PS6, 
Newton, MA 02158. 


60 BUSINESS 
OPPORTUNITIES 


PARENT MANUFACTURER NEEDS 
MAN to assemble product at home and 
supply our national sales crews, full or 
part time, Should desire independence 
and a business of your own. Five-figure 


income | potential, S.K.R.C. Manufac- 
turers, 9701 Wilshire Boulevard, Bever- 
ly Hills, CA 90212. 

RAISE Earthworms for Us. Baker 
Enterprises, Box 173, Sparta, OH 


COMPUTER Terms Defined, Booklet 
$3.00. Inwood, Inc., Box 1406, Minne- 
tonka; MN 55343. 


OWERSI 


nca: 
Organs. pianos, strings, rhythms, amplifiers, 
synthesizers. Bulid your own custom instrument. 
‘Also factory assembled. 104-PACE CATALOG $2 


KITS 


56 RECORDS, TAPES, etc. 


hits, 
Box 


OLDIES—45 RPM Original 
Catalog 50c, C&S Record Sales, 
197, Wampsville, NY 13163. 


OLD Radio Programs on cassette 
tapes. Catalogue 13c stamps, Radio, 
Box 92468, St. Louis, MO 631i7. 


YOUR Name Placed with 1000 Job. 


REPAIR HYDRAULIC JACKS—Free 
Details — Hydraulic Parts Supply, Dept. 
S. Box 4157, Brownsville, TX 78520. 


FREE „Mailorder „Dropship Business 
Magazine! Madera World: Box 1333-E. 
Sioux Falls, SD 57101. 


NEW Luxury Car Without Cost! Free 
Details. Codex-B, Box 6073, Toledo, OH 


tically “no. investment’ Send Stamp. 
American, Box 12596, North Kansas 
City. MO’ 64116. 


GUARANTEED $178.00 WEEKLY. 
Work one hour daily. Free „Brochure; 
FAS, Box 13703, San Antonio, TX 


START your own business, Easy in- 
structions, free information: Box 539- 
PS1. Hamburg, MI 48139. 


TEST YOURSELF. Determine Your 
Mail Order Potential, Free Aptitude Test, 
Mail Order, Box 85-N, Galion, OH 44833, 


GAL Marion. IN 46952. 


MAKE a fortune buying small bus 
nesses. Free details. Business Interna- 


tional, Dept. Cl, Box 5231, Compton, 
CA 90224. 

EARN EXTRA MONEY from home, in 
spare time — Free Details: Rucus, 
46PS-1 Cardwell. Orangeville. Ontario 
LOW 2V6. 

HOBBYISTS, Woodworkers — start 


home business making, simple, unique 
gifts, decorative novelties, standin 
Profits, Experience | unnecessary. 
details. Williams, 31M Phillips, 
Cove, NY 11542, 


FREE! EASY MONEYMAKING IDEAS, 


Gien 


Warren-218, 5245 Eastern, Las Vegas, 
NV 89119. 
BECOME. Independent Selling New 


Collection System for Bad Check: 
Samples! Overdraft, Box 9710P. 
City. MO 64137. 


$500 - $1,000 MONTH Plan raising 
rabbits for “us. Free Details, White's 
Rabbitry, PS, Hudson, OH 44236. 


FREE REPORT: Big Money In Mail. 
Transworld-11K, Box 6226. Toledo, OH 


bers. Importers, Mailers. $1.00 our Mail- 
ings, for Year.’ Dixiemailers, King, NC 


FANTASTIC Mailing Program—HUGE 
Profits FAST! Distributors Wanted! 
Brochure FREE! Lloyd's, Box 3982-D, 
Seattle, WA 98124. 


EASIEST” Mailorder Business! Pub- 
lications 25c. Guaranteed! Iwanna-PS1, 
5052 North Ashland, Chicago 60640. 


PIANO Tuning Learned Quickly at 
Home! Musical Knowledge Unnecessary. 
Free Information, Empire School, Box 
450327, Miami 3314 


1 MADE $40,000.00 Year by Mail- 
order! Helped others make money! Free 
Proof! Torrey. Box 318FF. Ypsilanti, MI 


5 RECORD ALBUMS. Send $10.00, 
Select: ROCK, COUNTRY. EASY LISTEN- 
ING, Tower, Box 12, Lewes, DE 19958, 


FREE Literature — Make Big Mon- 
heeeaiging, Fishworms „and | Crickets: 
‘arter Farm, Plains, GA 31780. 


SELL Beautiful Log Homes, „Hand 
peeled Cedar Log Homes trom 33,900, 
rochure $3.50, Dealership Information 
Package $5.00. Wilderness Los 
Route 2-PSi ymouth, WI 53073. 


IMPORT-Export opportunity. Profit- 
able worldwide mailorder business from 
home, without capital or travel abroad. 
We ship plan for no risk examination. 
Experience unnecessary, | Free 

Mellinger, Dept. G2691, ‘woodland Hills, 


Homes, 


PLASTERCRAFT — Profitable Home 
Business. Over, 1,000 molds available. 
Details: Lynnette, 6251R Mentor Park, 
Mentor, OH 44060. 


VENDING Machine, No selling, Routes 
earn amazing profits. Big Catalogue Free. 
Parkway Corporation, 1930PSB Greer 

Drive, Timonium, Maryland 


— BECOME Our Mail Order Distributor 
with $150 investment. Free Brochure. 
Audit Controls, Box D-50, Emerson, Ni 
07630. : 


“BECOME Mortgage Broker.” Obtain 
Capital: Sources, Box 99-PS-1, Uleta, 
FL 33164. 


MAKE 2 to 3 times your cost on 
hundreds of products, Gift items, novel- 
carded merchandise, $2.00 brings 
giant catalog. Refundable on first order. 
Carmati Wholesale Company, Dept. 
PS, Box 3674, amon, PR 00620. 


MAILORDER opportunity! Start prof- 
itable home business without experience 
Write for free book, case his- 

lus com- 

No obligation. ‘Mail Order 
Dept, 788, Montvale, NJ 


plete detail 
Associates, 
07645. 


ICTURE Framing - Profitable full or 
spare-time business, Easy to learn with 
handbook-course ‘Guide To Picture 
Frame Profits.” $3.00 - Guaranteed - 
Free framing-supplies, catalog included. 
Japs, 126-LM Seventh North, Hopkins, 


55343. 


rs, Dropship proposition free, Nei 
H. Tasker, Shamokin, PA 17872. 


$15,000 YEARLY! Unique, new mail- 
ing program, Guaranteed! Send Star 


Free. 


0,000. YEARLY, Possible! Become 
Finanelal Brokeri $10,000 Com- 
missions! Free Details! Quaestor, Box 
1410-F15, Costa Mesa, CA 92626. 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM, Lightning Seller, Ex- 


ceptional, Margin.’ Samples | for trl 
Northwest Electric, Ave. 1000, Mitchell, 
SD 57301. 


(ORROW $25,000 interest-free!! , 
indefinitely! Anyone! Free Report: Exec 
tive-PS1, Box 368, Buford, GA 30518. 


TAKE catalog Orders. We dropship 
1001 Best, selling ‘specialty products, 
Lowest ‘below wholesale prices. 
mediato “Sciivery. Spectacular” homa 
business opportunity. Free, Book, SMC, 
6061 De Soto Ave., Dept. 28-61, Wood- 
land Hills, CA 9136: 


MAKE $2,000.00 Monthly Spare Time. 
Unique proven enterprise. No selling. No 
capital to start, Free brochure, 
builder, Box 1132-PK, Indianapol 
46225. 


HAVE Own Business, World's 
est wholesalers. American, foreign, Roe 
bottom prices, Self or resale. Free de- 
tails. International Buyers, Box 1638 


PS2, Portland, OR 97 
SPARE TIME CASH. Sell Famous 
Hanover Shoes. Samples, sales kit free. 


No experience’ needed. No age limit. 
Big Commissions, Hanover Shoe, Dept. 
3050, Hanover, PA 17331, 


START, your own Correspondence 


School. Career, Box 2046, Covina, CA 
91722, 


$2.00: Builico, 3557 High Point Road. 
Winston Salem, NC 27107. 


MAKE durable building plastic easily. 
Waterproof, Fireproof. Economical. Bayı 
Laboratory, Rt. 1, Box 168, Cedaredge, 
CO 81413. 

MADE $464,000 Following Exclusive 
Technique, Make your Fortune Tos 
Learn How, Write: Globe Reports, Box 
20588P5, St MO 63139. 

SELL Books! Complete Mailorder Plan. 


VIKARIS, Box 1312PS, Salt Lake City, 
UT_ 84110. 


ECKER 


PER STI 
Bum EVICE 


PRINTING P! 


Simple, Cheap, Portable. Any Me: 
Minutes. Send for FREE DETAILS. 
BUMPER— MAGIC 

P.O. Box 22791 (LL) 


Tampa, Fla. 33622 
ELECTRONIC 

ASSEMBLY BUSINESS 

Start home, spare time. Investment, knowledge or 

experience unnecessary. BIG DEMAND assembling 


electronic devices. Sales handled by 
professionals. Unusual business opportunity, 


FREE: Complete illustrated literature 
BARTA. Box 246A am 
Wainut Creek, Calif. 94597 


be a TAX CONSULTANT 


Income unlimited in full or part time home busi 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
ness tax service, No bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. No 
Salesman will call, Vet Approved. National Tax 
Training School, Monsey, 1AJ, N.Y. 10952 


ional Margin. 
Samples for Trial. Northwest Electric, 
Ave. 1012, Mitchell, SD 57301. 


FREE Learn dozens of easy ways to 
make money full or part time. Write 
for Free 5-Month subscription. Sales- 
man’s Opportunity Magazine, Dept. 896, 
1460 Hancock Center. Chicago 60611. 


GET RICHI Secret law erases debts. 


Free report exposes millionaire’s$ 
secrets, Blueprints, #S1, 453 W256, 
NYC 10471. 


HOW TO GET RICH WITH 

LITTLE KNOWN ENTERPRISES 

THAT RAKE IN THE MONEY! 
I have made Millions with little 
known enterprises that have made 
me wealthy. Let me send you my 
FREE BOOK — ‘2100 Unique Ways 
To Make Money.’ Write: Success-B 
Box 40614 Detroit, Mich. 48240 


FIBERGLASS REPAIR 


SWAN FIBERGLASS 


OSSEO MN 


55369 


MECAANICALCY 
INCLINED individuais 
desiring ownership of 

Nag, @ Smali Manufac: 

turing Business. 

without investment! 

Send for FREE details: 

on spare and full time! 

‘opportunities for financial 

independence in sound, 

Suitable business: 

Mark-Martin Assoc. 

h St, Brook'yn, N. 


Box 475 


MONEYMAKING 
OPPORTUNITIES 


HIMNEY SWEEPS—The Lost Art 
$1,000 


Has Returned, Make $500 

weekly. Send $9.45 for manual 
ion $1.00, Sherman Rennels, 4 
Baucum Pike, North Little Rock, AR 


LAS VEGAS Bound? Serious about 
yinning? Write; Professional Systems, 
Box 48798-52, Los Angeles, CA 9004! 


DISCOVER EASY HOME INCOMES! 

LEARN Mailorder and Others, Write 
for Free Details, B & P Agency, Box E-1, 
Windsor, CO 80550. 


$200.00 DAY 
electronics, $3.10. Box 
809, Boynton Beach, FL 33435. 


LEARN CHIMNEY Sweeping, 
Installation. | Unlimited 
Free information, A.C.I,, 
ter, MN 55926, 


LEARN The secrets of repairing junk 

batteries “Fabulous Profits” at home. 

Apex Engineering, 3100 Ramona, Ata 
jero, CA 9342. 


Must know 


Repair, 


Opportunities 
PO. id, Dex: 


GOOD Money At Home! J 15.00 
needed. Reliable Firm. Free Booklet! JK 
PS1, Box’ 3484, Green Bay, 


GET RICHI Accountant reve 
techniques! Wipe out debts! 
AAA-1 credit! Free Report, Success 
search, Box 29263-FA, Indianapoli: 


Enjoy 
Re- 


GUARANTEED $771.00 _ Monthly, 
Homework, Free, Box 17403, SanTX, 


MAKE MONEY 5 WAYS! Free Details. 
Mark-David, 546A Buchanan Street, 
Warren, PA’ 18365. 


MAKE MONEY. Take Catalog orders. 
BIG PROFITS! Spectacular home busi 
ness opportunity. Free Details. SCOTT, 
9 Arno Street, Oakhurst, NJ 0775: 


r ys in demand. 
income trade at home, 
son. Chicago School ot 
AA, Fox River Grove, 


IL 6002 


01 PRACTICAL Ways To Make 
Money At Home." Book! Cruson Enter- 
prises, Box 500, Hebo, OR 97122. 


$41.80 DAILY Starting Next Week. 
No addressing, mailorder or stuffing en- 
velopes hoax, For information, mail self- 
addressed, stamped envelope: Sbiacien, 
Box 4099, Valley Village, CA 91607. 
‘OPERATE A DRIVER SERVICE” 

PART-Time Earnings, Printed Book Re 
veals Profit-Making Facts, Free Detail 
Write: Benefit Publi Box 43: 
Clifton, NJ 07015. 


$40,000.00 A YEAR 
$40,000.00 A Year How? To Find 
Out. Send $9.95 to C. Kerrigan Com- 
pany 31 Vairano Road, Albany, NY 


tions, 


FREE Wholesale Catalog! Make Money 
Fast! Super Sellers for Sparetime, Full- 
ime, Stores, Flea Markets, Offices, Fac 
tories. New Novelties. Gifts, Housewares. 
No experience ‘needed. Johnson-Smith 
Imports, W-2, Mt, Clemens, MI 48943. 


LEARN typewriter repair. Send $1.00 
for “Mini-Course” and “Earnings With 
Hands" packet, ‘Typewriters, B-1, Tar- 
entum, PA 15048. 


‘$175.00 WEEKLY Correcting Pupils’ 
Lessons! Samples, $1.00! Castle's, 307- 
SL Fifth, NY 10017. 


EARN A STEADY INCOME 
SHARPEN 
CIRCULAR SAWS 


Professional circular| 
saw sharpener sharp- 
ens saws 5” to 60”, 
rip, cross-cut, com: 
bination, dado, Easy 
to operate—accurate 
—fast—safe. Bevels| 
45°, joints, gums. 
You can profit from this 
machine. 
‘Thousands of Circular 
saws need sharpening’ 
every month. 
Write for details 
BURR MANUFACTURING CO. 
31 VENICE BLV! 
LOS ANGELES, CALIF. 90034 


BE A CHIMNEY SWEEP 


Great Energy Crisis 
opportunity as wood 
burning increases. 


Be self-sufficient now 
Free Booklet. 


August West Systems 
Box 663S, Westport, CT 06880 


62 EMPLOYMENT 


INFORMATION 


WORK Overseas. Australia, Africi 
constru 


Engineers. Clerical, 


South America, Europe, etc. 
Sales, 


tion, 


jloyment, Box 1011F, 
103. 

AUSTRALIA — New Zealand Want 

You! 50,000 Jobs! ‘Transportation! In- 


formation booklet $2.00. Austco. 
8489F, Long Beach, CA 90808. 


EMPLOYMENT! U.S. Foreign! Skilled, 
Unskilled, Equal Opportunity, All Field: 
Directory: Application, Resume | I 
struction’ $3.00, National, 422-PS 
‘asuington Building, Washington, DC 


Box 


SUMMER CAMP POSITIONS. Nort 
east, Teaching Experience. Electronics, 
Rocketry, Radio, Science. Application, 
SASE: American’ Camping Association, 
NY Section-P, 225 Park Avenue South, 
New York, NY 10003 


80,000 JOBS in 50 big money, fan- 
living, U.S, boom areas.’ Free 
133 West De La Guerra, 
CA 93101. 


OVERSEAS EMPLOYMENT - Now 
Hiring!!! FREE Details .. , Jobfinders 
International, 1504 McCollum Street- 
PS.. Los Angeles, CA 90026. 


OVERSEAS Employment . . . $10,000 
- $30.000 +. Free Information! Em- 
ployment International. Box 29217-FA, 
indianapolis, IN 462: 

WORLDWIDE Openings! 103 Coun- 
tries. All Occupations, Transportation. 
High pay, Computerized Reports, $2.00. 
Transworld, Box 90802-F, Los Angeles, 


CA 90009. 
63 SPECIAL SERVICES 
INFORMATION On Anything. Ferguson 


Research Specialists, 60-15 Woodside 
Avenue, Woodside, NY 11377. 


COLLEGIATE Research Papers. Thou- 
sands on file. All academic subjects. 
Send $1.00 for mail order catalog, Box 
25918-Q, Los Angeles. CA 90025, (213) 
477-8474. 


LEGAL TAX BENEFITS!!! 
UNITED DISCIPLES MINISTRY. Non- 
denominational. Clergy discounts.” Ordi 
nation, “D.D.” degrees, FREE Informa- 
tion, UDM, 501, Poplar, MT 59255. 


00 AGENIS PANIED 


EXTRA Income! No investment! Sell 
ing outfit free! Take orders for America 
finest shoes from friends, neighbors! 
Easy. Profitable. No experience neces- 
gary. Mason Shoes, K-370, Chippewa 
Falls, WI 54729. 


‘SPARE_TIME_ CASH. Sell Famous 
Hanover Shoes. Samples, sales kit free. 
No experience needed. No age limit: 
Big Commissions, Hanover Shoe, Dept. 
3048, Hanover, PA 17331. 


67 SALESPERSONS— 
DISTRIBUTORS WANTED 


BECOME a successful Manufacturers’ 
Representative. Manufacturers Agents 
Newsletter telis you which firms are 
looking for representatives, the firm's 
Product line and territories availabl 
or information write: Manufacturers’ 
Agents Newsletter. Dept. 151A, 23573 
Prospect Ave.. Farmington, MI 48024. 


TEXAS REFINERY CORPORATION 
offers PLENTY OF MONEY plus cash 
bonuses, fringe benefits to mature in- 
dividual’ in your area, Regardless of ex- 

jence, write: W.C. Pate, President, 

'exas Hefinery Corporation, Box 711, 
Fort Worth, TX 76101. 


‘$100.00 EXTRA a week easy! Spare 
Time! Show men's, women's Double 
Air Cushion Shoes, Dress, work, safety 
toes! Highest commissions. Shoes for 
yourself. Outfit Free. Bronson, Dept. 
7-18, Minneapolis, MN 55408. 


HERTEL exclusive reference Bible! 
Big profits! Startling 3-dimension cov- 
er! Demonstrator, supplies furnished. Top 
commissions plus extra bonus earnings! 
Free outfit, International Book, Dept. P.. 


Box 118, Wichita, KS 67201. 
68 REMAILING 
SERVICES 


PUERTO RICO: Remails, details free. 
Write: RPL, Box 2085, Carolina, PR 


00630. 

69 CONTESTS 
SWEEPSTAKE Entry Kit. $2,00 Sam- 

ple Kit, $5.00 Regular Kit. Kit, Box 213, 

‘Owatonna, MN 55060. 


70 AUTHOR'S SERVICE 


PUBLISH Your book! Join our suc- 
cessful authors, All subjects invited. 
Send for free ‘appraisal and detailed 

joklet, Carlton Press (Dept. PSA), 84 
Fifth Avenue, New York 10011. 
——e 


71 ARTS & CRAFTS 


GLASS BLOWING KITS. Make Gl 
Miniatures. Details, Iilustrated 
TRODUCTION GLASS ARTISTRY Book, 
$2.00. Willis Glass, Box 3460-F, Ani 
heim, CA 92803. 


71A REPRODUCTION 
MOLDS 

900 FIBERGLASS Molds. Ornamental 
Concrete Catalog $2.00. Plycrete Mold 
Čo., Elk Rapids, MI 49629, 
72 EDUCATION & 

INSTRUCTION 

MOTORCYCLE Mechanic. 
home spare time. Motorcycle 
instruments included. Write for tacts: 
Dept. PCCC7, Motorcycle Repair School, 
Newport, CA'92663. 

USED Courses! 


t-t 


3 
3 
S 
8 


Train, at 
t 


Books! List 25c. 


Smith's, 124 Marlborough, Salem MA 
01970. 

EARN Extension Degrees in Homo- 
eopathy, Radionics, Botanic Medicine, 
Naturopathy, Philosophy. Psychology. 
ete. School Founded 1961. Prospectus 
$1.00, Alrmailed. Secretary PA/PS, 
Brantridge Forest School. Highfield, 


Danehill. Sussex, England RH17 7EX. 


LEARN, Dowsing, 


Radionics, Radi- 


esthesia and E.S.P. Subjects, Free 
lustrated Catalog Courses And Equip- 
ment. (Airmailed $2.00.) Established 


Years, Bruce Copen, Highfield, Danehill, 


q Extensi 
Naturopathic School: 
cieties. Aureac, Allenhurst, NJ 07711. 
"HIGH School at home, no classes. 
Diploma awarded. Information Free, 
call toll free 1-(800) 621-8318 or 
write: American School, Dept, BA 0107, 


850 ‘East 58th Street, Chicago, 
60637. 
ELECTRONICS, Magnetism, Audio, 


TV, all explained in layman's ‘language 
in “new, soft cover. 205 page ‘book 
“Electro One.” $10.99 postpaid, or 
write for Brochure J. Arlix Systems, 
Box 5063, Philadelphia, PA 19111 


LEARN TO SUPERVISE. Management 
skills never grow obsolete. Details free, 
Write: MTCI, P.O. Box 2117, Dept. S-1, 
Cocoa, FL 32922. 


BARTENDING-Bar Management Home 
Study. Free Information, Bartending 
Training Institute, 3843-G San Fernan- 
do, Glendale, CA 91204. 

LEARN watch repair at home for a 
fraction of personal attendance cost, 
Free sample lesson. Chicago School of 
Watehmaking, WA, Fox River Grove, IL 


COLLEGE Degrees at home, Credit for € 
life experience, Kensington University, 
31252. Wilson Avenue, Glendale, CA 


EE Homebuying Slide Rule! Calcu- 
lates Monthly, Down Payments, „Gray, 
Box 9710K, Kansas City, MO 64137. 

FCC LICENSE, 


WPS-30, 1776 East 17th St., Cleveland, y 


NOW comes the NEW SPEED RI 
INGI Unleash your mind's natural ability 
to achieve extraordinary readiy 

Never read slowly aj 


RITISH DEGREES, Diplomas, Doc- 
torates, Obtain yours now from Lon- 
don, England, Commerce, Philosophy. 
Sciences, Divinity, Medicine, Over 40 
subjects, Free prospectus (Airmail $1.00 | 
Refundable) College Registrar, Dept, 
1014 BCM-Collegiate, London WCIV Y 
6XX. England, I 


COLLEGE DEGREES BY MAIL. Get 
Bachelors, Masters, Ph.Ds, the easy 
way, at ‘low cost,’ without attending 
any’ classes at alli Free revealing do- 

s. Counseling, Box 389-PS1, Tustin, — 


rt 
name, Institute 
study), Dept. 1311-018, Little Falls, NJ 
07424. 


INSTANT MEMORY 


The new way to remember 


INSTANT MEMORY is the fastest, 
surest, most enjoyable method ever 
devised to acquire a perfect memory 
without even trying. 

No memorization, no word association. 

Release your photographic memory. 
Nothing is forgotten! Learn “how” you 
remember, “why” you forget. Discover a 
natural ability of your mind to instantly 
recall everything you see, read, hear. 


Send tor free details, 


® Institute of 
Advanced Thinking 


845 Via de la Paz, Dept. PSH 
Pacific Palisades, CA 90272 


73 CARTOONING, 
SIGN PAINTING 
35 LESSON cartoon course, $3.00. 
Tooners, Box 30367, Lincoln, NE 68503. 


HOW To Make Money in Commercial 
Art. Information Free, Box 1204R, 
Youngstown. OH 44501. 


CARTOON for money | | | Free Book: 
Success, Box 885B, Dearborn, MI 48121, 


Sussex, England RH17 TEX. 
FREE Lifetime Ordination. Become 
Chaplain, Missionary Evangelist, Bish- 


. Box 744-PS, McKeesport, PA 15134. 


LEARN Sewing Machine Repairing. 
Men, Women. Lucrative profits, Gresslin 
Correspondence School, Box 927, Spen- 
cer, IA 51301. 


ELECTRONICS DEGREE by corre- 
spondence. Free Brochure. Grantham, 
2006 Stoner, Los Angeles, CA 90025: 


WELDING TRAINING. Basic and Ad- 
vanced for Major Processes — Arc 
(Stick), MIG. TIG., Gas. Pipe all pro- 
cesses. ‘A non-profit school. Accredited 
member NATTS, Approved Ohio 70-12- 
0064 HT. Write for school bulletin and 
course schedule. HOBART SCHOOL OF 
WELDING TECHNOLOGY, Box 78, Troy, 
OH 45373. 


COLLEGE Degree? Why not? Ph.D. 
Bachelor, Independent study, Elysio! 
College. Box 909, San Ysidro, CA 92173, 


SIGN Painting, — Easy Learning 
Method. Free Catalogue. „Kaufmann 
Supply. Centertown, MO 65023. 


SKETCH Photos - Make Big Mone; 
At Home! Information Free. Gem, 36! 
Longhill, Shelton, CT 06484, 


MODERN Cartooning taught by 
Write for free brochure, Cartoonerama, 
Box 263-82, Branford, CT 06405. 


76 DETECTIVES 


NEW! Big Brother, 240 pages... Tail- 
ing, electronic surveillance, šürrepti- 
tious entry, detective techniques, weap- 
ons and counter-measures .. . $9.95 
Rostpaid from Quimtronix, Box 548-ps, 
Seattle, WA 98111. 


FINGERPRINTING — exciting, scien- 
tifle career, Home study course teaches 
everything.” Certificate on completion, 

lany openings: prepare now., Pro- 
fessional Investigators, Dept. FP. Box 
41345, Los Angeles, CA 90041, 


DETECTIVE Profession. easy home- 
udy: free tie-tack or lapel pin, certifi- 
te, future. Professional Investigators. 
nx 41345, Dept. CB, Los Angeles, CA 


DETECTIVE Training. 
Box T-16, Twin Peaks, 


Free Catalog. 
CA 


EXCITING Profession, Easy Home- 
udy Course; Diploma, Universal De- 
ctives, Box 8180-E, Universal City. 
A_91608, 


7 LOANS BY MAIL 


al, start-ul 
invention 


ants. Free deta 
3-1, (286 Wayland 
| 0292 

8 WINEMAKING 


aen comune 
venture’ capital, 
Financial, Dept. 
Avenue, Cranston, 


INFORMATIVE CAT- 
OG FREE. 350 Equipment, Ingredients 
ems, Danemberger's, Box 276-5, New 
erlin, IL 62670, 


WINEMAKERS — Beermakers, Free 
talog. Equipment Supplies. “conti: 
ntal, Box 68016-PS, Studiasapolis, 


EET Free Illustrated cat- 
og of yeasts, equipment. Semplex, P.O. 
x 12276H, Minneapolis, MN 55412. 


BEER WINEMAKERS. Fi 
e Hobby, P.O, Box 186 
18105. 

WINEMAKERS — BEERMAKERS 

alog. Fast Service, Large Selec- 
us, Box 7850-N, independence, 

061093 

FREE ENCYCLOPEDIA WINEMAKING 

BEERMAKING, supplies, equipment, 

gredients.. Vynóx industries, P.O. Box 
98, Rochester, NY 14615. 

BOOK, Brewing Quality Boers „At 

ome, Flus Catalog P.I., BOX 

34-8, Chapel Hilt Ne 27514 


(DELICIOUS, Unusual 30 minute wine 
cipo, „$1.00. P.O. Box 164, Venice, 


9 BUY IT WHOLESALE 


ES. Hydraulic Operated. Electrical 
Heated. Sizes 5”x8". 87x12". 10x15 
Starting Outfits. Order for Presses, Sup- 
plies Shipped Day Received. Send 's2.00 

‘atalog and Brochure. Custom Manu- 
facturing, Box 211-PS, Springfield, MO 


65801. 


BARGAINS; 1250 Offset Presses. 
Mimeographs, Office Machines, Dix 
graph, King, NC 27021. 


PRINT YOUR OWN Printing 
Presses, Type. Supplies Direct From Fac- 
tory, Send 25c for Catalog and Samples 


: Kelsey Company, DS, Meriden, 
06450. 


stamp outfits. 
ie supplies. Same day shipment, 
Free, Star Stamp Supply, 732 
Chicago 60605. 


Federal, 
RUBBER Stamp 


E 
Catalog 1.00, o Deductible. 


Outfits, 
ins, 4S2 Major. Jefferson CHY, 


Marti 
MO 65101. 


88 OLD GOLD, JEWELRY 
WANTED 
WANTED — Gold, silver, platinum 


{any form), Highest Prices, Information 
345-R South Glassell, 


HIGHEST CASH IMMEDIATELY FOR 
Qld Gold, Silver, Platinum, Jewelry, Gold 
Teeth, Watches, Diamonds, Spectacles. 
Free information, Rose Industries, 29-¥ 
East Madison, Chicago, IL 60602. Estab- 
lished 1934. 


HIGHEST CASH for Gold, Jewelry, 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum, Articles Today. 
Free gift with Information. Chicago Gold 
& Precious Metals, 6 East Monroe, Dept. 
557. Chicago, 60603. 


WANTED: Highest for gold 
rings, dental, coins. watches, etc. (any 
condition). "SATISFACTION ` GUARAN. 
TEED! U.S. GOLD RECOVERY 


Us. 
VICE, 1324 Cherryvale, Sumter, 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH, Clock, Jewelry Tools and 
Parts, Catalog $1.00. Kilb Company. 


Dept.” S. Drawer 8-A, Milwaukee, Wi 
(RINGS. Jewelry priced 130% Below | 53 161. 
refundable 
a WATCH and Clock Repairing Books, 
are Be rs Washfigton, West Warwick Tools, Materials, Free Catalogs, North 
American, Box 77-BN, Fox River Grove, 
FREE. WHOLESALE CATALOGUE, | IL 60021, 
rowmobile,, motorcycle, small engine 
s, fiberglass su 7 A 
Dx 157-P. Dorchester, WI 84428: | 90 GIFTS 
REPLACEMENT PARTS to fit most BRCQUALIEY ane 
irrent makes, models chain saws, l prices, Free 
Rs Free A gay. | a Boddi. 
les tax number for special 


Box 


aler “information, Repair Parts. 
5129-K82, Sacramento, CA 958. 


400,000 BARGAINS Below or 


any Free! Liquidations , |. . 
stage? otha. jg Single Sample 


. Worldwide Bargainhunters, Box 
30-B, Holland, MI A9423. one 


0 ADVERTISING 
AGENCIES & SERVICES 


FREE Expert Assistance for mail- 
der, agent, advertisers. Ratebook lead- 
g Newspapers, magazines $1.00. Chi- 
go Advertising Agency, 28-ES Jack- 
n, Chicago 60604. 


BUSINESS SERVICES, 
MAILING LITS 


3 RUBBER STAMPS & 
OFFICE SUPPLIES 


Lessee three. line apocket, si mp, 
ro, kimhurst, NY 11573. NT" Box 
4 PRINTING 


> MULTIGRAPHING, ETC. 


000 GUMMED Address Labels $1.25, 
nada $1.50. Walt’s, Box 960, South 
and, IN 4662. 


PRESS “N” mG Prints ip black or 
lors. Comes complete - only $39.95 
stpaid. Prints over 4,000 copies with 
e stencil, Or send $1.00 for infor- 
ation. Frank Services, 37  Nyhoff 
reet, San Nicolas, Aruba, NA 001 


WHOLESALE Printing, Moneymaking 


tails free. Printers, Box 1678-PS1, 
orence, SC 29503. 
SAVE 45%. Free 28 page Coupon 


le Printing Catalog. Speedy Printers, 
3876 Aurora, Bedford, OH 44146. 


5 PRINTING & RUBBER 
STAMP OUTFITS 
RUBBER stamp outfits, supplies. 


talog. Fast service. Jackson's Suppl 
ile Mt. Vernon, IL 628i 


Ta 


91 OF INTEREST TO ALL 


REGISTERED PATENT ATTORNEY 

WASHINGTON, D.C. suburb. 
Kettlestrings, 8630 Fenton Street, Silver 
Spring. MD 20910. 


97 GOOD EATING 


HOW TO ORDER YOUR CHINESE 
DINNER. Scientific approach, bilingual 
menu. $1.50, Gourmet, Box 248, Sta- 
tion È, Ottawa, Canada K1P 6C4." 


100 WANTED TO BUY 


QUICKSILVER, platinum. silver, 
reury Termini 


Ores analyzed. 
Sosa. MA 02062. 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND coins, jewelry. gold nuggets 
with new patented detector. Astoundini 
range. Unaffected by concentrated blac 

Sand, mineralized ground, Rejects me- 
fallic trash. Free “catalogue, Gardiner 
Electronics, Dept. 1, 4129 N. Tth Ave- 
nue. Phoenix, AZ 85013. 


TREASURE Finder Locates Buried 
Gold, Silver. Coins, Treasures. 6 Power- 
ful Models, Instant Financing available. 
Write or call for free catalog. Phone 
(713)-682-2728 day or night, Relco, 
Dept AA22. Box 10839. Houston, 7% 


RECOVER LOST COINS, JEWELRY, 
Gold, Silver, Relics, D-Tex detectors re- 
ject ‘trash, but find deeply buried trea- 
sures of ail sizes, Free Literature. D-TEX 
FLECTRONICS, Box 451-Y, Garland, TX 


BURIED TREASURE 


Se m = 
Locate from a LONG DISTANCE 


E) ‘ith Ultra Sensitive DIRECTIONAL Locator 


'SEND FOR 
FREE INFORMATIVE BROCHURE 

= RESEARCH PRODUCTS 
ia TAMPA, FLORIDA 33611 


105 MISCELLANEOUS 


MAGNETS All T, 
disc, or 10 bar, or 
ed m: $1.00. Mi 

Randalistown, MD 2113: 
IDENTIFICATION CARD, 
stamped, addressed envelope, NIPCO! 
303 in, Barstow. CA 92311 


FREE BOOK. Prophet Elijah Com- 
ing Before Christ, Megiddo Mission, 
Dept; 58; 481 Thurston Road, Rochester, 


catalog. send 
S, 


NEVER Won Anything? Anyone can 
win Sweepstakes contests! Free details. 
Elmhurst Gifts, 350 Fifth Avenue, Suite 
3308-S, New York 10001. 


Coffee: 20¢ a Pound! 
Not Real Coffee But The Very Best 
Substitutes And. Extenders Known. 
Defeat The Coffee Cartel! Closely 
Guarded European, Wartime, And 
Family Blends So’ Good You Can 
Hardly Tell The Difference! 12 Tested 
Recipes Using Readily Available 
Store Items—$3.00 ORDER TODAY. 

MACK PRODUCTS 
Dept. PS, Lakeside, OR 97449 


92 JODELS—SHIPS, 
CARS, PLANES, ROCKETS 


MILITARY MODELS, dollhouse acces- 
sories, free list, Krause, Box 49-A, Oak 
Forest, IL 60452. 


NEW! Ship Model kits. Doll House 
Furniture kits, construction materials, 
plans, books. ` tools, engines, motors, 
fittings, 1978 illustrated 96-page cata- 
00. Jamos Bliss & Company, Dept. 
PS, Route 128, Dedh 26. 


TRY MODEL BOATING: Complete 
catalog on model power. sail and scale 
boat kits and accessories for fun, radio 
control or racing, Send 50c to Dumas 
Products, 909 East 17th Street, Tucson, 
AZ 85719. 


94 FOR INVENTORS 


SHOULD YOU PATENT YOUR IN- 
VENTION? For Free U.S. Government 
prepared information on seeking quali- 

advice on invention protection and 
development, and the names of REGIS- 
TERED patent attorneys and agents in 
your locality, write: COMMISSIONER of 
Patents and Trademarks. Box 8C, Wash- 


ington, D.C. 20231. Paid for by Ameri- 
can Patent Law Association. 


PATENT APPLICATIONS BY REGIS- 
TERED PATENT ATTORNEY. FREE CON. 


INVENTORS: Free information on of- 
fering your invention for sale. Kessler 
Sales Corporation, C-71-FI, Fremont, 
OH 43420, 


‘ORNAMENTAL Iron designs. Book of 
1600 beautiful practical ‘designs for 
railings, columns. Free literature. 
Cunningham, 3881 South 3200, We 

P.O. Box 200055. Salt Lake City 


BE ORGANIZED 
ave your copies of Popular 

a great way to keep them 
from getting torn, dirty, ete. Heavy. 
quality-constructed’ file boxes hold a 
's issues. Gold embossed Only $4.95 
each, 3 for $14.00, 6 for $24.00 
paid. Order today trom Jesse Jones, 

O. Box 5120, Philadelphia. PA 1914 

BOOKS on Antiques and their Prices. 
Free Circular! Period Books, Uniontown, 
PA 15401 


IF You 
Science he: 


i 
ve everything you need to make 
ge — stuffers, casings, spices. 

sp iGatlog, $1.00) „SMOKE. 
|PPLIE: 


jox 4397-9, Las 
Vegas, NV 89106. 


for Investors and_ Entre- 
nd „$2.00 and S.A.S.E._ to: 
n, 334 5th Avenue S. 


TAX Tips 
preneurs! Be 


E.. 


INVESTIGATORS, Latest Electronic 
aids Write: Clifton, Box 220-F, Miami, 
FL 33168. 


ULE Others with Thoughts.” (Te- 
Huh” write: clarion. "Boe 2109 A6. 
icago 60690, 

SS E ‘An Ordained Minister. Free 
puinisterial credentials legalize your right 
to the title “Reverend.” Write: Church 
of Gospel, Ministry, 486-PS Skyhill 
Court, Chula Vista, CA 92010. 

SAVE 50% ON YOUR INCOME TAX. 
Strictly legal, Guaranteed. Free details. 
Stamp appreciated, Southwest, Box 
2058, Hereford, TX 79045. 


NEW Luxury Car Without Cost! Free 
Detalls. Codex-E, Box 6073, Toledo OH 


Jose le 


ENJOY POKER! Win more, 
become a 


EXPERT reveals how you can 


consistent WINNER. $1.75. G.C, Grolz 
PS01, 1914 Beechwood Drive, Holiday, 
FL 33590. 


CONSTIPATION Relief, Old-Time In- 
dian Herbs Tablets, 1 Box $1.00, 4 
Boxes $3.00, Estes Company-PS, Alma, 
GA 315i 

CONFIDENTIAL Report, Get divorced 
yithout lawyers. $2.00." Montgomery, 
2444X Greenleaf, Chicago, IL 60645. 


corder Unattended. Roberts. 
PS-1, Parkridge, IL 60068. 


UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters, Ph.Ds. Free reveal- 
ing details, Counseling, Box 389-SP1, 
Tustin, CA 92680. 


ny Hat elspa 
so ey BN it 


ai 
Pae 
saat Ba 


ig Bava 


z] 


DETAILS VIA ARMA 
RAY, Box 281, Bristol, CT 06010 
m a n an a an 


HEARING AIDS 


HUGE SAVINGS. Eliminate d 
markup, Free Trial, Batteries wholesale. 
Terma Arranged. Lloyds-PSC, Rockford, 


AMERICEAR Hearin 
dous price breakthrough. 
foo rece trial 1411S Sante Ho! 
nue, Santa Barbara, CA 93109. 


107 


Aids. Tremen- 
gual 


‘Ave- 


ATION CARDS. 
25c. Basceo, Box 


NEWI! TAKE STEREO SLIDES with 
your regular camera!! Absolutely no ac- 
essor. New easy method. You will en, 

joy viewing vour own superb, pairs of 

Size stereo. slides. Complete with 
illustrated ‘booklet, “beautiful stereo 
slides and a plastic stereo viewer for 
only $9.95. Guaranteed, American Total 
te Dent, BA, 1318 Severn Avenue, 


FLORIDA Mini-Beach. Includes 2 
bic inches of beach, seashells, cabana, 
offi deed, and instructions. Send 
$5,95 to: Beach Mc.. Box 3202, Semi- 
noie, FL 33542 


106 PERSONAL 


OFFICIAL, Restricted Law Enforce- 
ment Manual on Electronic Eavesdrop- 
ping Techniques and Equipment Sup- 
pliers. Every Secret They Know! $8.95 
Postpaid. Aegis, P.O. Box 81616, San 
Diego. CA 92138. 


A COMING Whirlwind to sweep this 
earth! Free Information! Write: Har- 
vest PS, Jefferson City, MO 65101. 


FREE HEARING AID CATALOG — 


Svea obs RSY Write aumONEY: 
SAVERS," 9530PS-1 Langdon, Sep- 
ulveda, CA 91343. 


“SHEARING AIDS 


ALL TYPES BY MAIL 
FREE HOME TRIALS 
HUGE SAVINGS. TRY 
BEFORE YOU BUY! 
WRITE TODAY 


Brookpor 62910} 


HEARING AIDS 
PRICE CATALOG FREE! 


SUPER SAVINGS! 


I Newest, Finest. 
I. All types. Buy DIRECT & save up 
to HALF! No: salesmen. Sold by 
E AIR MAIL on HOME TRIAL. FREE 
g Cotoloa, Write: MONEYSAVERS, 
Dept. PS-1D, 9530 Langdon Ave., 
E Sepulveda, Cal. 91343 


101 AMF Travel Trailer 

AMF Skamper introduces its luxurious 1977 TraVille travel trailer. 
Booklet depicts standard and optional features, gives specs, and 
more. Free 


102 Canadian Mist's Trading-Post Catalog 

Booklet offers durable, guaranteed clothing and accessories not 
available in stores. Items for men and women who love comfort 
quality. 25¢ 


103 All about Wall Paneling 

Twenty-eight-page color booklet features complete line of Weld- 
wood paneling plus decorating ideas and helpful hints on purchas- 
ing and installing prefinished panels. Decorator's chart helps you 
select the right wood shade for your room. From Champion 
Building Products. 50¢ 


104 Learn to Sail the Hobie Way 

Twenty-four-page booklet for the beginning catamaran or mono- 
hull sailor. Contains all the basic information needed to get into 
the excitement, thrills, and fun of boating. $1.75 


105 Power-Line Air Guns 
Folder describes the complete line of pneumatic pump-up rifles 
and air pistols produced by Daisy Manufacturing Company for 
advanced shooters. Free 


106 Buyer's Guide for Quality Pianos 

Thirty-two-page, illustrated guide from Everett analyzes the parts 
of a piano, has diagrams explaining piano construction, and a 
glossary of piano terms. A quality piano is more than a nice piece 
of furniture. 50¢ 


107 Gent-L-Kleen Hand Cleaner 

Introductory packet includes two containers of skin conditioner/ 
cleaner, plus a special offer for a wall-mounted dispenser—a 
necessary part of your car-care center. 50¢ 


108 Homeowner's How To Handbook 

Current issue of Popular Science's source of expert advice to 
homeowners on how to repair, remodel, and maintain their homes 
and keep their lawns and gardens attractive. $1.50 


109 Windows Beautiful 

Kirsch's authoritative book on window treatments—140 pages 
feature examples of the most popular, common, and problem 
window treatments. Plus how-to advice for measuring and sew- 
ing. $1. 


110 Rifle Sling 

Sling it—for accuracy, convenience, and safety. A new folder 
shows how to use a rifle sling and how to adjust it for shooting 
positions. From Michaels of Oregon. Free 


111 Brickette Floor Brick 

Add rustic beauty or contemporary elegance to any floor with 
easy-to-use Brickettes. Earth-tone colors and antique-style brick 
are described in Modern Methods pamphlet. Free 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and speci- 
fications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


112 Pine Wood Beams n n 
Do-it-yourself assembly and installation of prefinished, furniture- 
grade pine beams to complement any decor. Booklet illustrates 
project ideas and various styles from Northland Wood Products 
Co. Free 


113 Nutone Lighting-Fixtures Catalog i 
Large color catalog features residential lighting fixtures by Light- 
craft. Remodel with chandelier styles, kitchen and bath beauties, 
or track and recessed lighting. Economical, attractive Lightline 
section also included. $2 


114 Panasonic CB Radio Equipment 
Color brochure displays the newest line of 40-channel mobile and 
base-station transceivers and additional PSB and shortwave re- 
ceivers. Explains features and accessories. Free 


115 Woodstrip Projects Booklet 

Twelve pages of decorating ideas, designs, and application tips 
for the family of western-red-cedar and California-redwood deco- 
rator woodstrips. From Pope & Talbot. 25¢ 


116 Smail-Computer Catalog 

illustrated catalog describes the complete line of Processor Tech- 
nology Corp. computers, computer systems, equipment, and 
software. Applications for home, business, school are discussed. 
Free 


117 What You Should Know about Motor Oil 
informative booklet helps people select the right motor oil for 
any vehicle they own. Describes motor oils, engines, and driving 
habits. From Quaker State Oil Refining Company. Free 


118 Winch-Owner’s Manual 

Guide gives tips on operating techniques, safety, and a list of 
uses. Booklet from Ramsey Winch also includes section on 
troubleshooting. Free, 


119 CB Buyer's Guide 
1978 40-Channel Royce CB Buyer's Guide features 13 new units 
plus antennas, accessories, and specs. $3 


120 Shenandoah Booklet on Wood Heat 
Shenandoah's booklet is packed with helpful diagrams, charts, 
and installation possibilities. Fifty years of experience back the 
company's full line of wood-burning equipment. 50¢ 


121 Automotive Information 

Brochures provide information on the installation and application 
of transmission and engine-oil cooling systems, and tans and 
fan clutches. From Thermo-Chem. Free 


122 How To Use Wood Stains 
Booklet tells how to use Carver Tripp wood stains over previously 
painted or varnished surfaces. Instructions and helpful hints. Free 


123 CB and Marine-Antenna Catal 

Pamphlet describes Roadmaster CB models for home, vehicles, 
and small boats, the Seamaster VHF antenna for power and sail 
boats, and accessories. From U.S. Fiberglass/Gladding. Free 


124 Stop Overpaying Your Income Tax 

Your Taxsaver simplifies 1040 preparation by monthly update. 
Saves time if you prepare return; saves money if someone else 
does. From WDK. $2 


oe ee ee ee ee ee FILL IN COUPON AND MAIL TODAY = ss om om a an oe ee oe oe oe ee 


POPULAR SCIENCE P.O. Box 2748, Clinton, lowa 52732 


be directed to the address at the foot of the table-of-contents page. 


Note: Popular Science's lowa address is for Product Information only. Subscription inquiries should 


Please send the items checked below. | am enclosing 25¢ handling charges 


THIS COUPON EXPIRES MARCH 31, 1978 


(any number of items) plus amount required for priced items. 1 AM ENCLOSING 
oO m i o n c 109 ($1.95) O 113 ($2) o1u7 0121 $. for priced items 
Oo ) Oo (50¢) (110 O14 ous 0122 " 
(103 (50) 0107 (50 im 0115(25 0119($3) O 123 ‘Z5 torihandiing 
c 104 ($1.75) 0 108 ($1.50) Q 112 impel} o 120 (50¢) [C 124 ($2) $—______TOTAL REMITTANCE 
Name (please print) 
Address 
City State Zip 


Please send cash, check, or money order made out to Popular Science. 
No stamps. Allow approximately 4-6 weeks delivery. 
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CHEVY TOUGHNESS. 
A MATTER OF 


i RECO RD. 


i 


95.7% OF ALL CHEVY TRUCKS, IN the same kinds of tough Shouldn't your next 

= jobs you buy a truck for. truck last so long? See 
THE TEN MOST RECENT MODEL YEARS NOTE: Chevrolet trucks | your Chevy dealer. 
RECORDED, WERE STILL ON THE JOB? | are equipped with GM- | -According to the latest available 
built engines produced industry model year registration 
by various divisions. See statistics. R. L. Polk & Co, July 1, 
delivered a remarkable your dealer for details. 1976. 1977 statistics not available. 
degree of longevity; many 
undoubtedly performing 


The way we figure it, you 
buy a truck to last. And 
last is exactly what Chevy 
trucks have a record 

for doing. A 
shows, Chevy tru 


BUILT TO STAY TOUGH. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 


‘in.any cigarette. 


© The most. = = 0% 
refreshing taste- 


you can get 


aR 1 mg. ar 3 in Longs; 18 mg. “tår”, 
cigarette, FIC Report Aug. '77 


